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THE KILOWATT CAPACITY AND HORSE- 
POWER OF A GREAT OITY. 


Probably few realize the size of the 
three large power stations operating in 
New York city. The total nominal rat- 
ing of the machinery now installed is 
139,100 horse-power in the engines with 
96,500 kilowatts in the generators. The 
maximum load which these stations can 
carry, as they now stand, is for the en- 
gines, 205,000 horse-power and for the 
generators 136,700 kilowatts. In addi- 
tion there is already projected 173,600 
horse-power, nominal rating, for two new 
stations and to supplement that now in 
use. This makes a total for the imme- 
diate future of 312,700 horse-power, 
nominal rating. The output of the two 
Power stations now operating at Niagara 
Falls is 80,000 horse-power. 


DEVELOPMENT OF THE INSTITUTE. 

The excellent inaugural address de- 
livered by President C. F. Scott at the 
opening fall meeting of the American 
Institute of Electrical Engineers should 
receive the careful consideration of all 
in any way interested in electrical affairs. 
Mr. Scott outlined a programme for en- 
larging the sphere of the Institute. Some 
of the suggestions made have already been 
discussed at some length in the ELEc- 
TRICAL REVIEW, and these need not be 
further considered. 

The formation of local organizations 
which may hold monthly meetings will 
increase the interest in the Institute as 
well as extend its benefits. It is unfor- 
tunately true that in some quarters the 
Institute is looked upon as a New York 
affair. Holding meetings at the tech- 
nical schools will also be of great value. 
The Institute must depend for its re- 
cruits largely upon the graduates of the 
technical schools, and it therefore can 
not gain the interest of this class too 
soon. 

The collection of data 
should be taken up by the Institute at 
once. It is impossible for individual en- 


engineering 


gineers to accomplish as much in this 
work as can be done by an organized 
body. Nor is it fair to expect the manu- 
facturers and others to give out informa- 
tion which they have acquired only at 
much trouble and expense. Much, how- 
ever, can be done in this direction by the 
Institute, and an organized effort should 
be made to begin this work at once. 

Mr. Scott’s plea for support of the In- 
stitute library should appeal to every en- 
gineer. Books given to the Institute are 
not lost, but are put into wider circula- 
tion. 

In conclusion, we would remind the 
individual members of the Institute that 
much of the burden and responsibility 
rests upon them, that their officers can 
accomplish little unless they have the 
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united support and encouragement of the 
the 
which result from this increased activity 


members themselves. In benefits 


all will share. The opportunity before 
the Institute is unsurpassed. Let us 
make the best of it. 





ELECTRIC AND MAGNETIC PROPERTIES 
OF BODIES AT LOW TEMPERATURES. 
In his recent address before the British 


Association, Professor James Dewar re- 
viewed the work which has been done in 
the study of the electric and magnetic 
properties of bodies at low temperatures, 
and called attention to the vast fields for 
experimental research which these in- 
vestigations had opened. 

Investigations of the conductivity of 
pure metals showed that the law of varia- 
tion of temperature holds very closely 
down to absolute 


an temperature of 


minus 200 degrees. This would seem to 
indicate that electric resistance is closely 
dependent upon the molecular motion 
The study 


of alloys is rendered additionally inter- 


that gives rise to temperature. 


esting and important by the fact that 
this law is greatly affected by a minute 
amount of impurity in the metal. In 
this case the reduction of resistance is 
much less than for pure metals. As is 
well known, the specific resistance of a 
metal is greatly affected by the presence 
of other metals or impurities. The con- 
ductivity, therefore, is dependent upon 
the homogeneity of structure. 

Below minus 200 degrees, this law of 
the variation of resistance proportionate 
to temperature does not hold. The rate 
of change of the resistance for pure cop- 
per at- ordinary temperatures points to a 
value of zero for this metal at minus 223 
degrees. As might have been expected, 
however, copper still retains some resist- 
ance at the lowest temperature at which 
this has been measured—minus 253 de- 
grees. At the temperature of boiling 


hydrogen, copper has only one per cent 
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of its resistance at zero degrees centi- 
grade. 

In the case of carbon and insulators, 
such as glass, ebonite, etc., which have 
a negative temperature coefficient, the re- 
sistance steadily increases with a de- 
creasing temperature. 

The study of the thermoelectric rela- 
tions of metals at low temperatures has 
resulted in an extension of Tait’s law. 
This expresses the thermoelectric power 
as a lineal function of the absolute tem- 
perature. But here also the law was 
found not to hold at the extreme range 
obtainable, and many abrupt changes 
were observed. 

These results indicate the vast amount 
of experimental work which is yet to be 
There seems to be little chance of 
Each new line of 


done. 
exhausting the field. 
work opens up others, and the further 
we push our investigations the greater 
we find the work yet undone. 





ALTERNATING-CURRENT MOTORS FOR 
RAILROADS. 


The interest with which developments 
in the application of alternating-current 
motors to railway work are being watched 
was well illustrated by the large attend- 
ance brought out by Mr. B. G. Lamme’s 
paper on this subject at the recent meet- 
ing of the American Institute of Elec- 
trical Engineers. The problem of de- 
vising means for economically extending 
the field of the railway motor is unques- 
tionably one of the most important con- 
On all 


sides we hear the demand for the aboli- 


fronting the engineer to-day. 


tion of the steam locomotive, and in a 
few instances, where the cost was war- 
ranted by exceptional conditions, this has 
been done at enormous expense. 

The system described by Mr. Lamme 
differs but little from the standard di- 
rect-current system of to-day, this having, 
The 
ability of a series motor to run on an 
alternating current is the main feature. 
Distribution will be by single-phase cur- 
rents of low frequency, using the usual 
trolley and the track return. The car 
equipment on the Baltimore, Washington 
& Annapolis will consist of four 100- 
horse-power series motors, with laminated 


in fact, been taken as a model. 
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fields, connected permanently in parallel 
series. Control is secured by varying the 
voltage applied to the motors. 

This system will retain many advan- 
tages of the direct-current system and, 
being alternating, will avoid certain dis- 
advantages incident to the use of the di- 
rect current. By the use of the induction 
regulator, any speed within the limits 
may be secured without rheostatic loss. 
Moreover, the change is continuous, and 
not by steps. This should permit the car 
to be brought up to speed quickly with- 
out the succession of disagreeable jerks 
now frequently felt on the direct-current 
system. 

Distribution from one _ power-house 
will be easily and economically accom- 
plished at high voltages to substations 
transformers only, 


containing static 


avoiding the complications, losses and 
expense incident to the use of synchronous 
converters. 

The success of the system hinges upon 
the performance of the motors. All the 
rest of the equipment is to-day in every- 
day use, and although the application to 
railway work is novel, no difficulties are 
anticipated. 

The type of motor to be used, however, 
has not up to this time been considered 
practical except in very small sizes. This 
is nothing more than a series motor with 
laminated fields. The motor operates 
with practically the same characteristics 
which have made the direct-current series 
motor so successful. The objection here- 
tofore to this type used on an alternating- 
current circuit has been the violent and 
disastrous sparking at the commutator, 
and although the principle has been used 
in starting other types of motor, the 
vicious sparking prohibited its use except 
for short periods. This principle was 
used to start the Wood single-phase syn- 
chronous motor, and was very effective 
in this application. The final success de- 
pends upon the ability of the designer to 
overcome sparking. That this has been 
done in the trial equipment at the shop, 
we can not question but the actual oper- 
ating conditions will be somewhat dif- 
ferent. 

The method of attacking the problem 


of operating railways by alternating cur. 
rents which was taken here is in sharp 
contrast to that adopted in Europe. Ip 
the work which has been done abroad in 
this direction the attempt has been made 
The induc. 
tion motor, however, is a constant-speed 


to use the induction motor. 


machine and resembles the shunt motor 
in its behavior. European engineers haye 
endeavored to adopt this motor—which is 
practically perfect for certain classes of 
work—to work for which, without a modi. 
fication of the method of driving, is not 
suitable. In other words, they adopt a 
motor and try to make the conditions of 
operation such that the motor will be able 
to do the work. In the system we have 
just described, however, the normal con- 
ditions of operation are recognized and a 
motor adapted to these conditions is de. 
veloped. 

Since so much depends upon the 
motor, it is to be regretted that fuller 
details of construction were not given. 
Under the conditions it is, perhaps, to 
be expected that some engineers should 
express themselves as being somewhat 
skeptical as to the final success of this 
equipment. 

In this connection it is well to review 
the work which has been done in this di- 
rection by other engineers. A system has 
been advocated both in this country and 
abroad which, although it distributes the 
power by means of alternating currents, 
converts this to direct current on the car, 
the motors being the usual type of series 
machines. This system differs from that 
at present in use only by placing the 
rotary converters on the car instead of 
in substations along the road. 

Polyphase induction motors have bee 
tried in Europe with more or less sut- 
cess, but the necessity for two or more 
trolley wires, as well as the characteristics 
of the motor, have led some American ¢l- 
gineers to the opinion that this system is 
not desirable. | 

Mr. B. J. Arnold, however, has col 
sistently advocated alternating-currel! 
motors for railway operation, having, % 
early as August, 1900, at, the Paris met 
ing. of the American Institute of Ble 
trical Engineers, asserted his faith in the 
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induction motor for this service. Mr. 
Amold had, in fact, in December, 1899, 
taken a contract for equipping a line, in 
Michigan, sixty miles long with alter- 
nating-current motors. Since then he 
has constructed an experimental line 
twenty miles long, and has thoroughly 
tested his electropneumatic system upon 
this. At the present time the construc- 
tion of the Lansing, St. Johns & St. 
Louis Railway is well advanced, and 
actual operation by alternating-current 
motors will doubtless begin before long. 

With such competent engineers as Mr. 
Arnold and those of the Westinghouse 
Electric and Manufacturing Company at 
work upon this problem definite results 
may be confidently expected at no very 
distant day. Until that time, or until 
the engineers engaged in this work see 
fit to give out further details, we must 
possess our souls in patience, believing 
that the abandonment of the steam loco- 
motive for passenger travel is not far 


distant. 








GAS AS FUEL. 

The report from Boston that certain 
gas and electric light companies will 
unite and that hereafter gas will be used 
for heating and cooking only, all the 
lighting being done by electricity, sug- 
gests that these interests could in many 
cases work together harmoniously to 
mutual benefit. 

Gas for lighting labors under decided 
disadvantages as compared with electric 
lighting. The latter gives a better light, 
is more convenient and hygienic, these 
points sufficing to offset a greater cost. 

For heating, however, at the present 
rates for gas and electricity, the latter 
can compete only in exceptional cases. 
Although electricity has the advantage in 
that the heat can be developed just where 
wanted, the cost makes its use question- 
able in many instances. 

Gas, however, is already used exten- 
sively for cooking, and where the supply 
of heat is needed intermittently the in- 
creased cost in these cases per heat unit 
as compared with coal is compensated for 
by convenience and economy. The con- 
sumption is stopped when the fire is not 
needed. When coal is used, the fire must 
be kept going continuously. 
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We think the present time offers a good 
opportunity for the gas companies to ex- 
tend the use of gas as a fuel. The price 
of coal is very high and will probably 
stay so throughout the winter. In many 
localities it will be very difficult to sup- 
ply the demand, even for soft coal. Why 
should not our houses be warmed by gas 
instead of coal? It will cost more, it is 
true, but there would be some decided 
Control of the fire would 


be easy—it could even be made automatic. 


advantages. 


There would be no ashes, no dust and no 
smoke. Assuming that the efficiency of 
gas were no greater than that of coal, at 
the present prices of coal and gas, gas 
would cost from two and one-half times 
to three times as much; but it would 
seem that it could be used more effec- 
tively, and that this difference would be 
largely, if not entirely, reduced, par- 
ticularly as cheaper grades of gas can be 
made for use as fuel. 

Here is a magnificent field for the gas 
companies to work up—a field which they 
can make entirely their own for many 
Their plants are in good 
The mains 


years to come. 
shape to start the work now. 
are already laid, although the increased 
consumption might call for additional 
pipes. For the present, however, the 
pressure in the mains might be increased. 

Will the day not come when the use of 
coal as a fuel will be entirely discon- 
tinued to prevent dust, smoke and ashes, 
if for no other reason? Are we not be- 
hind in our methods of heating, and why 
should not our fuel be piped to the house, 
as well as water and light? 

And germane to this subject, consider 
the enormous waste of heat which is go- 
ing on in all of our large cities. We re- 
fer to that lost in the exhaust steam from 
power-houses and factories. In the best 
stations to-day nearly sixty per cent of 
the heat derived from the coal is rejected 
in the condenser. Much of this could be 
saved if used for heating, and thus not 
only avoid the.use of coal in the house, 
but it would bring a very desirable in- 
come to the power stations. This is being 
done in a great many small towns with 
profit. The system is no longer experi- 
mental. 
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It is too late to do anything in this 
matter for the coming winter, but the 
loss should not be allowed to go on. 
Should we not take to heart the lessons 
of the coal strike, and be less wasteful of 
our fuel? We spend large sums to ef- 
fect a saving of a fraction of a per cent 
in the power plant, but are making no 
efforts to save the enormous loss taking 
place in the condenser. 





BETTER TRANSPORTATION 
FACILITIES. 
Now that the season of severe weather 


is on us, the many inconveniences of 


present transportation accommodations 
in New York and Brooklyn begin to be 
felt. 


cars crowded to their very limit, and sees 


When one rides day after day in 


no attempt to relieve this condition; 
when, in company with the same crowd 
of fellow passengers, he has to make three 
changes in an hour’s ride, he begins to 
grudge the small sum of five cents which 
he pays for these privileges. To have to 
catch three cars, and to travel at the rate 
of only eight miles an hour, is not only 
hard work, but there is no economy in it. 
There are few of us whose time is not 
worth more than ten cents an hour, and 
who would not be glad to pay double fare 
if the time could be halved. 

Why can not the railroad companies 
run through cars to the outlying districts, 
and why can not they put larger cars on 
some lines? Are they doing their best to 
relieve the present distressing conditions? 
These are questions many would like to 
have answered. 








HOW MUCH DOES THE SCRAP HEAP 
COST? 

The contractor for the New York rapid 
transit swbway recently stated that owing 
to the great developments in electrical 
art, a generation of electricity is now 
only three years. This is a startling an- 
nouncement and sets one to thinking. 
What becomes of all the old machinery 
and who pays for the new? How long 
will it be before a company can install a 
plant and feel assured that the machinery 
will not have to come out within a year 
or two? Does not this continual scrapping 


of machinery mean a loss somewhere? 
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The Latest Developments of the Berlin 
Elevated and Underground Railway. 


THE POWER-HOUSE AND CAR EQUIP- 
MENT. 

S FAR back as 1880, the Berlin 
authorities were submitted a 
proposition by the firm of 

Siemens & Halske for an_ elevated 
electric railway of the narrow-gauge 
type, but the plan was dropped on account 


By Frank C. Perkins. 


Other plans, routes, ete., were proposed 
from time to time, and finally the pres- 
ent line of underground and elevated 
electric railways was decided upon and 
was equipped by the firm of Siemens & 
Halske. It extends through the central 
portion of the city of Berlin from east 
to west, beginning at the Zoological Gar- 


Strasse, Kottbuser Thor, Wasser Thor 
and along Gitshiner Strasse, Halleschen 
Thor and the Hallesches Ufer. 

It then crosses the Oberbaum Briicks 
over the Spree River and through Stray. 
lauer Thor and Warschauen Platz {o 
Warschauer Br. There is a most in. 
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of the intense opposition from many of 
the citizens of Friedrickstrasse through 
which the road was to run. 

It was intended to go from Wedding 
in the north to Bellealliance Place in the 
south, and there were to be two tracks 
on Friedrickstrasse supported on columns 
and steel framework. On account of the 
narrow street this scheme was abandoned. 


den, north of Charlottenburg, and pass- 
ing around Kaiser Wilhelm Gedachtniss- 
Kirche as an underground road, continues 
underneath the streets, Tanuezien and 
Kleist Strasse to Nollendorf-Platze, 
where the line rises to the surface. 
From. this point it continues on an 
elevated structure through Oberbaum- 
strasse, Schlesschen Thor, Skalitzer 


teresting triangular switchback where the 








, PowER STATION, BERLIN ELEVATED AND UNDERGROUND ELeEcTRIC RAILWAY. 


main line joins with the branch connect- 
ing with Potsdamer Platze. 

The Berlin railways are operated by 
the Gesellschaft fiir Elektrische Hoch- 
Und Untergrundbahnen, and at present 
consists of something less than ten miles 
of underground and elevated lines. 

A large portion of. this system is me 
in operation and the proposed extension 
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are under headway. It may be of inter- 
est to consider what has already been done 
and note the plans of the power-house 
and its equipment. The accompanying 
‘llustrations and drawings show the con- 
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A continuous current is generated in 
the central power station at a pressure 
of 750 volts, and is conducted from there 
directly to the special contact rails and 
feeder conductors along the tracks of the 
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of 234 square metres each and they oper- 
ate at a pressure of ten atmospheres and 
a superheat of 200 degrees centi- 
grade. 

The boilers are located on the top floor 

















ViapucT AT HALLESCHES UFER AND ELEVATED STATION AT MoCKERN BRIDGE, BERLIN ELEVATED AND UNDERGROUND RAILWaAy. 


struction of the power plant, the present 
engine, boiler and generator equipment, 
and the space provided for the future ex- 
tensions which are to follow as soon as 
they can be constructed. 


elevated and underground construction. 
The return current passes through the 
track rails which are copper-bonded at 
the joints and also joined across the 
tracks. 


of the building and a system of Hunt 
conveying apparatus is used for carrying 
the coa! to the large bunkers above. 
The six boilers of the water-tube type, 
which have been installed for the present 














TRAIN CRosstINng BRIDGE OVER LANDWEHR CANAL, ANHATER RAILROAD BRIDGE, BERLIN ELEVATED AND UNDERGROUND RAILWAY. 


The power-house is located near the 
centre of the line and at a point where 
the greatest consumption of energy takes 
Place. This is near the triangular junc- 
tion illustrated, where the line meets the 
Ringbahn at Potsdam depot. 


THE BOILER PLANT. 

The power station at Trebbinerstrasse 
is constructed several stories high on ac- 
count of the increased cost of land in this 
location. The boiler equipment consists 
of Gehre boilers with a heating surface 


requirements, have a total heating sur- 
face of about 15,000 square feet and two 
steam pumps have been supplied which 
have a capacity of 21,000 gallons of feed 
water per hour. The superheated steam 
at a pressure of from 135 to 150 pounds 
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supplies the 900-horse-power vertical en- 
gines located on the floor below. 

The feed water is pumped from the 
Landwehr canal or from a tank into 
which the air pump discharges. The 
exhaust from the pumps is led into this 
tank and also the condensation water 
from the steam pipes. A Siemen’s meter 
is used to measure the feed water, and the 
feed pipes and steam pipes for these 
pumps are duplicated so as to provide 
against accidents which might occur. 

The steam distribution consists of a 
main ring pipe over the double series 
of boilers and the branches are carried 
between the boilers to the engines, shaped 
pieces and cast-iron bends being em- 
ployed, the flanges being rolled on. 
The flanges are protected by removable 
caps and the whole system of piping is 
thoroughly insulated. 


THE CONDENSER, SUPERHEATER AND AUX- 
ILIARY EQUIPMENT. 

The boilers are provided with super- 
heaters and it is possible to raise the 
temperature of the steam to 440 degrees 
Fahrenheit. The superheater is arranged 
so that the tubes are very near the fire 
and are placed where in some boilers the 
fifth bottom series of tubes is located. 
If it is so desired the superheaters may 
be used to generate steam by the manipu- 
lation of some of the valves and filling 
the heaters with water, as the superheater 
tubes are in the combustion chamber 
among the water tubes. 

The condensers, as well as the air and 
feed pumps, are placed in the basement 
in the space left open around the engine 
foundations. The air pump is operated 
by a small crank on the extended engine 
shaft. There are two tanks in the base- 
ment of the engine house connected with 
the canal and the water is on the canal 
level in the tanks, and connected with 
the condensers by a pipe 0.25 metre in 
diameter. Each condenser has separately 
arranged injector pipes taking water 
from the tanks, while the waste water 
is carried by a pipe 0.8 of a metre in 
diameter under the entrance in the yard 
back to the canal after first passing a fil- 
tering well. 

THE ENGINE EQUIPMENT. 


The boiler equipment occupies a much 
larger space than the engine plant and 
hence the whole of the first floor was not 
required for the engines, even allowing 
for the necessary extensions. This floor 
is therefore divided by columns some- 
what less than four metres apart and pro- 
vided with an intermediate floor for a 


repair shop, the lower portion being used 
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for the switchboards and electrical ap- 
paratus. 

The main engine room is divided into 
two parts by columns about eight metres 
apart. On the side facing the street there 
is a fifteen-ton crane and on the other 
side there is a twenty-ton traveling crane. 

These heavy cranes are electrically 
operated by direct-current motors and 
were used in the erection of the engines 
and generators and will be utilized for 
any changes or repairs which may become 
necessary. 


ehehtr Kran #5t 
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while the length of the stroke js 291% 
inches. 

The valve gear used on the high- ~pregs- 
ure cylinders is of the Collman type, 
while for the low-pressure cylinders the 
ordinary piston slide valves are em. 
ployed. There are two platforms pro- 
vided on each of these engines for adjust- 
ing, lubricating and caring for the cross. 
head guides, stuffing boxes, valve gear 
and oiling devices. These platforms are 
all connected together by iron bridges 
so that the attendant may pass from one 


PLAN OF ‘THE Power-HovusE, BERLIN ELEVATED AND UNDERGROUND RAILWAY, 
REPRODUCED FROM THE GERMAN DRAWING. 


The engine equipment consists for the 
present of three direct-connected units of 
a normal capacity of 900 B. H. P., and 
having a maximum capacity of 1,200 
horse-power each. The engines are of 
the vertical-compound type, each directly 
coupled to a Siemens & Halske shunt- 
wound dynamo. 

These compound condensing engines 
operate at a speed of 115 revolutions per 
minute, and were constructed by Borsig. 
The high-pressure cylinder has a diam- 
eter of 311% inches, and the low-pressure 
cylinder measures 50 inches in diameter, 


engine to the other without descending 
to the floor. 

An extension of the engine crank shaft 
is provided for operating the governor. 
The flywheels are started by a twenty- 
horse-power electric motor-driven mech- 
anism with barring gear, which is auto- 
matically cutout when the engine has at- 
tained sufficient speed. The flywheels 
weigh about thirty-two tons each and the 
arms are enclosed with sheet metal, pre 
venting in this way the throwing of oil 
as well as the creation of excessive drafts 
about the machinery. 
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THE ELECTRICAL GENERATOR EQUIPMENT. 
The electrical generators are of the 
shunt-wound inner pole type with ring 
armatures. The Siemens & Halske Com- 
pany designed special dynamos for this 
plant ; the combined armature and com- 
mutator type, with the commutator on the 
periphery of the armature, not being con- 
sidered adapted to the plant. A very 
large separate commutator is used which 
does not form the actual surface or cir- 
cumference of the armature winding. 
Each shunt-wound dynamo has a 
capacity of 800 kilowatts and supplies a 
continuous current at a potential of 750 
yolts. The floor of the dynamo room is 
somewhat lower than that in the engine 
room proper, and all of the parts of the 
generators which require attention are 
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storage battery has a capacity of 1,200 
ampere-hours, and a small auxiliary dy- 
namo or motor-generator is provided for 
raising the potential necessary in charg- 
ing. The storage battery used for regu- 
lation and reserve, as well as the lighting 
battery of twenty volts potential which 
may be charged by the booster, is 
placed in adjoining rooms in the three 
arches of the overhead railway viaduct. 
The booster and battery are also used for 
driving the auxiliary electric motors used 
at the plant. 
THE CHIMNEY CONSTRUCTION. 

It will thus be seen that the power- 
house is so arranged that the basement 
is utilized for the pumps, condensers and 
mechanical auxiliaries; the first floor is 


used for the engine room, generator 
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rooms for the staff, being near the re- 
pair shop of the engine room. 

The power-house was designed by D. 
Wittig, one of the directors of the com- 
pany. The writer is indebted to the firm 
of Siemens & Halske and the Gesellschaft 
fiir Elekirische Hochund Untergrund- 
bahnen for the data, photographs and 
drawings presented in this article. 

THE FEEDERS AND CONTACT RAILS. 

The contact or third rails are placed 
on the right-hand side of the line in the 
tunnels and on the left-hand side on the 
elevated structure. The conductor rails 
are a trifle more than a metre from the 
centre of the track and are raised about 
half a foot above the running rail on the 
elevated portion and still higher within 
the tunnel, and thereby the automatic 
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within easy reach. The two floors are 

connected as seen in the accompanying 

figures by staircases. 

THE SWITCHBOARD AND ELECTRIC AC- 
CESSORIES. 

The main switchboard is erected on a 
platform slightly elevated from the floor, 
and is connected to the generators by 
heavy iron armored and lead-covered 
cables, and from the switchboard the cur- 
tent is conducted to the feeders. The 
mountings of the main switchboard are 
the usual switches, fuses and circuit- 
breakers for the generators and feeder 
panels, as well ag the necessary ammeters 
and voltmeters required. 

A small auxiliary switchboard is pro- 
vided for connecting the main switch- 
board to the booster and storage battery 
used for regulation and lighting. The 


room and switchboard as well as repair 
shop, and the top floor for the boiler 
equipment, coal bunkers, superheaters 
and ash and coal-conveying apparatus. 

At the side of the building facing the 
yard there is provided a chimney about 
80 metres or 262 feet high, of which only 
about 65 metres or 213 feet is effective, 
owing to the position of the boilers at the 
top of the building. 

The diameter of the chimney at the top 
is somewhat less than four metres, and 
as the boilers are about fifteen metres 
above the ground and the lower portion 
of the chimney can not be used for pro- 
viding draught, it is utilized for other 
purposes. The lower part of the chim- 
ney is divided into two floors, one of 
which is used as a storeroom and the 
other as closets, washrooms and dressing 


lighting of the cars in the tunnel is made 
possible. 

The third rails are about twelve metres 
or forty feet long and have a cross-section 
of 3,600 square millimetres (514 square 
inches). They are ordinary iron rails con- 
nected by copper bonds at the joints and 
insulated by vulcanized rubber supports 
bolted to the superstructure at intervals 
of about six metres (nineteen feet). On 
the elevated lines the conductors are pro- 
tected by timber but not in the tunnel. 

The main feeders are made of copper 
strip placed on edge and they have a 
cross-section of from 1,000 square 
millimetres to 1,500 square millimetres 
(1% to 2% square inches). The con- 
ductors for lighting the various over- 
head and underground stations vary in 
size from 10 square millimetres to 150 
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square millimetres, the drop being calcu- 
lated not to exceed 100 volts on the light- 
ing circuits. 

Three incandescent lamps are usually 
employed in series, each having a pressure 
of 220 volts or a total of 660 volts. 

The are lighting is obtained by the use 
of twelve lamps in series, each having 
a potential of fifty-five volts, and a com- 
pensating device is provided at the power 
station for taking care of the fluctuations. 


THE TRAIN EQUIPMENT. 

The trains weigh eighty tons loaded 
and consist of three cars, the first and 
last being motor cars, which are equipped 
with single reduction motors operating 
The current 


varies from 900 to 1,500 amperes. Each 


at a potential of 750 volts. 


of the four axles is connected to a motor 
and the motors are geared to drive the 
train at thirty kilometres per hour. 

The train is made up of two third-class 
cars and one second-class car, the latter 
being of a red color and supplied with 
upholstered seats running lengthways of 
the car on either side of a central aisle. 
There are also two folding seats in the 
second-class car, one at either end, while 
the third-class cars have a single folding 
seat and enclosed vestibules for the motor- 
men. 

There are two doors arranged for en- 
trance and exit, the passengers always 
passing to the right. The trains of three 
cars will seat about 125 people and have 
standing room for about fifty more. The 
stations are about 2,000 feet apart, and 
the normal speed is from eighteen to 
twenty-five miles per hour, allowing the 
trains to operate at intervals of five min- 
utes, or less than three minutes between 
stations. 

Each car weighs, loaded, about twenty- 
five tons and measures nearly forty feet 
long, eight feet wide and somewhat more 
than ten feet high. The motor cars have 
wheels thirty-three inches in diameter, 
and the total length of wheel base of the 
trucks of these cars is about six feet. 
The motor cars weigh, without passengers, 
less than twenty tons, and the smaller 
ordinary cars weigh less than fifteen tons. 
The brakes may be operated by hand as 
well as by compressed air, a motor-driven 
air pump being placed under each car. 
It is also possible to short-circuit the 
motors, through resistances, for obtaining 
an electric braking effect in case of an 
emergency. 

In order to make the schedule trips 
there are required forty-one motor cars 
The 


signal lamps of the motor cars are auto- 


and twenty-one second-class cars. 
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matically turned on when the trains enter 
the tunnel in the daytime. The cars are 
heated by electric heaters placed under 
the seats, and for illuminating the cars 
there are two circuits of six incandescent 
lamps. 

The motors are of seventy horse-power 
capacity and are connected in series in 
starting and in parallel when the proper 
speed has been attained. Station stops 
take from twenty to twenty-five sec- 
onds. On account of the advantages of 
the electrical system in starting and stop- 
ping trains the crowds can be handled to 
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to run from east to west. It was de. 
signed to run from the station of the 
State Railway, at Warschauerstrasse, i 
the Zoological Garden, as well as to Char. 
lottenburg and Grunewald. The Oppo- 
sition was finally overcome, and in 1893 
permission was granted for the construe. 
tion of the line. 

The total length of the underground 
and elevated railway is less than a dozen 
miles and the distance from the Warsaw 
Bridge to the Zoological Garden is about 


seven miles. The concession for ninety 


vears was granted by the police president 
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hotter advantage than those operated by 

steam locomotives. 

II—THE OVERHEAD AND UNDERGROUND 
CONSTRUCTION. 

About twenty years ago, after Siemens 
& Halske had found it impossible to gain 
permission to install an electric railway 
through Friedrickstrasse, they applied 
for the right to build a line in Mark- 
grafenstrasse to Junkerstrasse, but were 
also denied the privilege. Later a trial 
road was constructed from Kadettenhaus 
to the Anstalt Railway station, in Lichter- 
feld, and finally, in 1891, they submitted 
a proposition for a city elevated railway 





about the middle of March, 
1896, and work was started about Sep- 
tember 10 of the same year. 

The elevated and underground road 18 
now in operation, and is giving entire 
satisfaction to the public as well as the 
owners of the line. Much attention has 
been paid to the question of vibration 
the elevated structure. Pumice stone, 
cement and gravel have been used to 
deaden the sound. The rails are placed 
on the girders of the structure without 
the use of sleepers, the distance being 15 
inetres, and the rails are therefore heavier 
in construction, being 0.18 metre high 


of Berlin 
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and weighing forty-three kilogrammes 
metre. 

Much of this overhead construction re- 
quired masterly engineering skill, es- 
pecially where passing Potsdamer depot 
over streets, canal and railroads. It will 
be noted by the accompanying illustra- 
tions that the elevated portions of this 
road are constructed on uprights which are 
free to swing, being set in globular foun- 
dation shoes. 

Some of the spans, as indicated at the 
crossing at Grossbeeren Briicke, and at 
the Viaduct at Halleschen Ufer, are more 
than 100 feet long, and in two places the 
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a clear head-room of fifteen feet above the 
road level at all street crossings. 

It will be noted from the accompany- 
ing illustrations that much care and at- 
tention were given to the architectural de- 
sign of the overhead stations, no two of 
which seem to be the same. The plat- 
forms are arranged on the same level 
with the floors of the cars, one platform 
being provided for trains in each direc- 
tion. ‘They are about 250 feet long and 
covered for more than half their length, 
while all of the stairways are covered. 
There are no waiting rooms or wash- 
rooms, and the elevated portion of the 
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road runs directly through two houses, 


one of which is known as the “Slit 
House.” 
From the first station at Warschauer 


Bridge, which is the present eastern ter- 
minus, to the station at Stralauer Gate, 
Ineasures 551 yards, while from the latter 
to the next stop at Schlesisches Gate, the 
distance is 495 yards. The next five over- 
head stations are at Oranien street, Kott- 
buser street, Prinzen street, Hallsches 
Gate and Méckern Bridge. These stops 
are from 606 yards to 1,120 yards apart, 
and the distance from Mdéckern Bridge 
to Buelow street is 1,665 yards. 

The stone arches of the overhead con- 
struction together measure 1,026 yards, 
while the steel viaducts and bridges cover 
a distance of 7,960 yards. One of the 
conditions of the Berlin authorities was 
that the overhead viaducts were to have 





station consists simply of a hall, stair- 
cases and ticket-distributing devices. 

The elevated railway structure has two 
tracks throughout with standard gauge, 
1.435 metres, and the up and down tracks 
being three metres apart. The smallest 
radius of curves is about eightv metres, 
and the heaviest gradient 1.38, except at 
the Nollendorf Place. The rails are of 
very heavy construction, and _ lapped 
joints are used instead of butt joints, 
the Haarman type being decided upon 
as the best for the particular pur- 
pose. There are two sizes of rails em- 
ployed, the heavier of which weighs 
eighty-six pounds per yard and measures 
somewhat more than half a foot high. 
These rails are about forty feet long and 
are bonded and cross-bonded for use as 
return conductors for the current to the 
pe »wer-house. 
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The main girders of the overhead struc- 
ture are 3.5 metres apart under the tracks 
and are alternately free suspension girders 
and cantilever girders. The two canti- 
lever girders are connected together with 
their four columns into one structure, 
braced on every side, while the free 
girders are arranged between the project- 
ing arms of the cantilever girders and are 
connected by pivoted joints. 


THE UNDERGROUND TUNNEL 
STATIONS. 


The road descends thirteen feet below 
the surface from the junction of the line, 
first passing over a bridge spanning the 
Landwehr canal and then running down 
to the Droschkenplatz at the Potsdam 
railroad station. 

The underground tunnels are excavated 
in the main streets and the subways con- 
structed, concrete arches being used at 
the crown eight and one-half inches 
thick, the surface of the street being two 
feet above. The distance between the 
transverse girders is about five feet, the 
rise of the arch eight inches and the total 
width of the subway is twenty-one feet 
three inches. 

Water-tight asphalt sheathing and 
cement are used in the trenches, side walls 
and ceiling, which ensure a dry subway. 
The floor of the tunnel consists of con- 
crete about three feet thick, and the rails 
have a gauge of four feet eight inches, 
which is standard for both underground 
and overhead lines. 

Iron pillars are used as supports be- 
tween the tracks on account of the width 
of the tunnel. The underground portion 
of the line starts at the west of the city, 
north of Charlottenburg, near the Zo- 
ological Garden, and terminates at 
Nollendorf Place. The tunnel has re- 
treats or niches in the wall, about seventy- 
five feet apart, and the subway is drained 
by means of a culvert in the centre of 
each track, and at the lowest point the 
water is pumped into the main city 
sewers. The inclines from the tunnels to 
the viaducts have slopes of 1.38, the via- 
ducts being fifty feet above the tunnel. 

The underground terminus station of 
the branch line is at Potsdamer square, 
and the overhead station at Buelow street 
is 2,100 yards away, while the next station 
is at Nollendorf square, 682 yards 
further. The underground station at 
Wittenberg square is 893 yards from 
Nollendorf, and the terminal under- 
ground station is 965 yards further west 
at the Zoological Gardens. 

The total length of the tunnel is 1,856 
yards, and the tunnel approaches or in- 
clines are 622 yards long. The cost of 
constructing the tunnels was about $500 
per yard. The total cost of constructing 
the tunnels, viaducts, stations, car sheds 
and track material was nearly $5,000,000, 
while the electrical equipment and rolling 
stock cost nearly $1,000,000. 


AND 
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THE CONSTRUCTION OF TELEPHONE 
EXCHANGES—XLIII. 


BY A. E. DOBBS. 


MEASUREMENT OF STATIC CAPACITY. 

For work of this kind the ordinary 
bridge set is not well adapted. In the first 
place, its galvanometer is hardly sensitive 
enough to respond to a sudden rush of 
current that lasts only a fraction of a 
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Fic. 184.—Capacity TESTING WITH SLIDE 
WIRE BRIDGE. 








second, while the rheostat is apt to be 
inductive enough to have a retarding ef- 
fect upon the discharge even though its 
coils are wound non-inductively. 

Static capacity is measured by com- 
paring the deflection of the needle caused 
by the discharge of a condenser of known 
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ence between the two capacities is cal- 
culated in percentages of the length of 
the bridge wires. 

The method most generally used in 
testing for electrostatic capacity, however, 
is shown in Fig. 185. In the first place, 
all the cable conductors are opened at the 
farther end, and all of them except the 
one under test grounded at the inside end 
as well as the cable sheath. On the table 
with the galvanometer, which is of the 
reflecting type, is a double-throw switch 
S, a standard condenser of known ¢a- 
pacity and a discharge key dk, dk’ and a 
battery. While the condenser may be of 
almost any kind—even a_ switchboard 
condenser, provided it is well enough 
insulated to remain constant during 
the test and is known to remain 
accurate at its rated capacity—yet 
the best kind for ordinary work is one 
that is graduated in tenths of a micro- 
farad, as 0.1, 0.2, 0.3, 0.4; total, 1 micro- 
farad—and it need not exceed this ca- 
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Fig. 185.—TEstinG FOR ELEcTROSTATIC CAPACITY—PLAN OF CONNECTIONS. 


capacity with that of an unknown ca- 
pacity. In other words, battery is turned 
into a standard condenser for a short 
time, say, ten seconds, then the circuit 
broken and the condenser immediately 
connected to a galvanometer, the deflec- 
tion of which gives us our constant the 
same as in direct deflection measurements. 
Then the condenser is disconnected and 
an open wire connected in its place, the 
comparison between the two readings 
being the electrostatic capacity of the line. 

For this reason direct deflection meth- 
ods are nearly always used in static tests, 
although the slide wire bridge, of which 
the ohmmeter is an example, may be used 
with a very fair degree of accuracy as the 
single loop of wire possesses no self- 
induction. Fig. 184 is an example of how 
this is done, K’ being the known and K 
the unknown capacity. As the discharge 


is cut down by the insertion of resistance 
in the circuit the ratio between K’ and K 
is found by moving the stylus S along 
the bridge wire till the point of silence is 
reached in the telephone when the differ- 


pacity in ordinary cable testing, for a 
good cable would need to be more than 
ten miles long to reach one microfarad. 

We now proceed to obtain one of our 
constants by connecting the switch S to 
the condenser side of the circuit, press 
down the keys dk, dk’, let them remain 
down a few seconds and then suddenly 
release them. The contact of these keys 
with the upper points cuts the battery out 
and the condenser into the circuit with 
the galvanometer which, of course, causes 
the needle to swing suddenly to the right 
or left, the deflection of which must be 
closely observed, and in order to be sure 
that the reading is correct it would be 
well to 1epeat the test two or three times. 

Suppose that the capacity of the con- 
denser is known to be 0.5 microfarad and 
the throw of the needle is twenty degrees, 
then it follows that any increase or de- 
crease in capacity will cause a rise or fall 
in the scale in the proportion that 0.5 
microfarad bears to twenty degrees. Thus 
if our 0.5 microfarad condenser throws 
twenty degrees and our cable conductor 
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should give a deflection of four degrees, 
then the capacity of the conductor Would 
be 20: 4: : 0.5: 0.1. Or, if on the other 
hand, the deflection should be forty de. 
grees, our capacity would be doubled and 
the result would be one microfarad. 

The formula might be expressed 4g 
aX & _ K, in which d is the deflecs 

7 = 8 the deflection 
and & the capacity of the standard gop. 
denser, while d’ is the deflection cause 
by the line or cable and K the unknown 
capacity. 

The practical man, however, would not 
bother with a formula after the first trial, 
for he would simply divide his standard 
condenser into as many parts as there 
were degrees of the scale, and if his con. 
denser gave a deflection of twenty de 
grees then it would be divided up int 
twenty parts, in his mind, and any other 
deflection obtained would be simply that 
many twentieths of the condenser e- 
pacity. 

Having established his constants our 
friend now proceeds to connect all his 
conductors in turn to the battery and 
galvanometer, and any conductor whos 
residual current does not exceed a certain 
deflection is passed as satisfactory. It 
might also be mentioned that the use of a 
large battery and another switch will en- 
able him to measure his insulation at the 
same time. It might also simplify calev- 
lations somewhat if the condenser values 
selected for comparison were about the 
same as that of the supposed capacity of 
the cable or line to be measured, but this 
is not necessary. 

As previously pointed out, a pivoted 
galvanometer is not very reliable for the 
measurement of capacity, but if, as some- 
times happens, there is no other to be had, 
then it is possible to use it to a limited 
extent by disconnecting the bridge, using 
enough battery to give a considerable 
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Fic. 186.—CoNDENSERS IN SERIES. 














throw of the needle and adjusting the 
condenser to as nearly that of the line ot 
cable as possible, and judging the line o 
cable accordingly. Thus an aerial cable 
should not have a greater capacity than 
0.1 microfarad per mile or 0.05 micro- 
farad for half a mile; and if a 0.1 micm- 
farad condenser should give a throw of 
five degrees of the scale, half a mile of 
conductor should not give more than two 
and one-half degrees of the scale with the 
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same battery or about one degree for each 


1,000 feet. It might be mentioned in 
passing that it is possible to use a very 
spsitive voltmeter in place of the galva- 
someter if the latter is not convenient ; 
d the line is long enough to accu- 
mulate a considerable capacity, for it so 
happens that capacity Increases with the 
length of the line in direct proportion to 
its length, just as in a condenser it in- 
ceases in direct ratio to the size of the 
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plates, other things being equal, and of 
course it follows that the longer the line 
the greater the surface of wire exposed 
to induction, whence it follows that if a 
line one mile long has a capacity of 0.01 
microfarad then a line 100 miles long 
vould have a capacity 100 times as great, 
provided the wires were of the same size 
ad same distance apart. 
STANDARD CONDENSERS. 


Some of the standard condensers on gf 


the market have a great many subdi- 
visions, but, as a rule, a one-microfarad 
condenser divided into parts of 0.05, 
0.05, 0.2, 0.2, 0.5 microfarad is amply 
sufficient for ordinary tests. Such a con- 
denser should not cost more than about 
$15 or $20, although the list prices are 
much higher. The plates in condensers 
of this size are generally made of tin or 
lead-foil, separated from each other by 
sheets of thin paper, or in the higher 
grades by mica or thin rubber sheets. The 
closer the sheets of tin-foil are, the 
greater the static effect, and for this 
rason a thin paper is often used in the 
manufacture of the smaller sizes, as two 
sheets of paper about the thickness of 
tissue paper are only about 0.004 of an 
inch in thickness. Any dielectric thinner 
thin this is very liable to puncture, and 
condensers used for the testing of long 
lines or high-pressure currents’ have a 
considerably greater separation than this, 
as they must have to stand a test at 1,000 
volts pressure, sometimes applied before 
leaving the factory. . 

There are two methods of connecting 
condensers together, series and multiple, 
’s shown in Figs. 186 and 187, the two 
methods giving widely different results. 

Connecting condensers in series re- 
‘tees their capacity, while connecting 
them in multiple inereases it. 

The joint capacity of condensers in 
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series is the reciprocal of the sum of the 
reciprocals of their respective capacities. 

The joint capacity of the condensers in 
multiple is the sum of their capacities. 

To apply this rule, let us suppose that 
the condensers in Figs. 186 and 187 have 
capacities of one, two, three and four 
microfarads each. In Fig. 187 these 
numbers would simply be added together 
as 1 + 2+ 3 + 4 = 10 microfarads, 
while in Fig. 186 they are inverted, and 
the sum of their inversions again in- 
verted as: 





] 
a ; ate ; = 0.04 microfarad.— 
1 2 a 4 
Answer. 


The only use made of series connec- 
tions is when it might be desirable to 
make use of a smaller capacity than that 
of any one condenser in the box as, in 
the above case, where the lowest capacity 
we have is one microfarad, but by plac- 


_ ing all the condensers in the box in series 
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Fig. 188.—CONDENSER Box. 


we reduce the entire capacity to 0.04 
microfarad, while by combining them in 
series and multiple—or series multiple or 
multiple series—it is possible to obtain 
quite a range of readings from five con- 
densers. 

Fig. 188 shows a standard box contain- 
ing five condensers of 0.05, 0.05, 0.2, 0.2, 
0.5 microfarad capacities, while Fig. 189 
shows the plan of connections. Six plugs 
usually accompany a box of this kind. 
As shown in the figure the plugs are set 
in the holes marked 1 and 6a, the result 
being the five condensers in series and the 
capacity, as given by the rule above for 
condensers in series, the reciprocals being 


1 1 ae 
0.05 ~ 90a =? 05 
20 + 5+ 5+ 2 = 82, the reciprocal of 
which is 0.019, or 0.019 microfarad, as 
the joint capacity of the box in series. 

By arranging the plugs in a different 
way, as in holes 1, 2a, 3, 4a, 5, 6a, all of 
the condensers are in multiple and the 
reading is 0.05 + 0.05 + 0.2 + 0.2 + 
0.5 = 1 microfarad. 


=2. Hence20+ 
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By placing plugs in holes 1, 3, 4, 5, 6 
and 2a, all of the sections except the 0.05 
are short-circuited and the reading is 0.05 
microfarad. 

Placing plugs in 1, 2a, 3a, 4, 5 and 6 
cuts out all the sections except the 0.05 
and 0.2, the result being 0.25 microfarad. 
Placing plugs in 1, 2, 3a, 4a, 5, 6a gives 
us 0.05 + 0.2 + 0.5 = 0.75 microfarad. 

It is thus possible to work quite a num- 
ber of combinations, both series and mul- 
tiple, so that quite a large number of dif- 
ferent capacities can be obtained. 

LINE AND CABLE CAPACITY. 


Aerial cables are usually sold with a 
guarantee of 500 megohms per mile 
and an electrostatic capacity not exceed- 
ing 0.1 microfarad for the same distance, 
the measurements being taken while the 
cable is on the reel, for, of course, the 
cable manufacturer could not guarantee 
the insulation of some of the cable ter- 
minals on the market, nor could he guar- 
antee the cable after the handling it some- 
times receives. Companies, however, who 
are sure of their cable terminals and the 
men who handle the cables sometimes in- 
sist on this insulation and capacity after 
the cable has been placed in position a 


= certain length of time, usually thirty 


days, which is a guarantee against a de- 
fective sheath. 

Static capacity in a conductor depends 
upon the size of the conductors and their 
distance from each other, and also, to a 
certain extent, upon the insulation; there- 
fore, in heavier cables, like the conference 
standard, intended for underground 
work, the paper wrappings on the con- 
ductors are heavier and more loosely 
wrapped than on those intended for 
aerial work, and the capacity demanded 
of the manufacturer is less, being from 
0.06 to 0.08 microfarad per mile. 

Overhead wires are spaced from ten to 
twelve inches apart, but the larger surface 
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Fie. 189.—PLAN OF MICROFARAD CONDENSER. 


of these wires does not reduce their capac- 
ity quite so much as the greater distance 
would indicate, but still it is very much 
lower than that of cabled conductors, 
being from about 0.0144 microfarad for 
No. 14 to 0.0160 microfarad for No. 4; 
that is, if the lines are in the best of con- 
dition. 

The higher electrostatic capacity of 
cabled condugtors forms the chief reason 








474 


why overhead wires are preferred to cables 
for long-distance lines, for the best of 
cables with the best of instruments will 
not carry a conversation more than about 
eighty miles. 


GENERAL REMARKS ON TESTING. 


It requires experience to handle a test 
set, so do not expect to accomplish every- 
thing at once. There will probably be, 
for the beginner, several vexatious and 
perhaps disappointing results. Books can 
tell you a great deal, but not everything. 
When you try to measure a line and find 
a strong counter current in it that knocks 
your reading galley west, do not swear. 
Do as the practical man does. If safe, 
put’ on battery enough to overcome the 
counter current and take a reading on 
one direction; then reverse the battery 
and take a reading the other way; the 
mean between the two readings will be the 
real value. 

Many men who use a galvanometer lack 
the right kind of experience to be success- 
ful in that line. Measuring the resist- 
ance of a transmitter with a bridge is hard 
on good resolutions, and the best you can 
do is to obtain an average value. Better 
use a voltmeter. 

A D’Arsonval galvanometer is not seri- 
ously affected by the proximity of gen- 
erators, but it is not a good plan to let 
it set near a generator for any length of 
time, as it may affect the permanent mag- 
nets. 

A good test set should be kept under 
lock and key when not in use, and not 
taken out except by authorized persons. 

By the sensibility of a galvanometer is 
meant the resistance through which one 
volt will cause one degree of deflection. 
By increasing the battery its range can 
be readily increased and a 50,000-megohm 
galvanometer can be made to register 
500,000 megohms. 

In handling plugs always take them bv 
the top and do not let the hand come in 
contact with the metal any more than can 
be helped. Clean them with a woolen or 
crocus cloth. 

Keep the instruments as free from dirt 
as possible, or otherwise you may get some 
very erroneous readings in high-resistance 
measurements. The hard rubber top, in 
which the studs of a bridge set are 
mounted, is prone to accumulate moisture 
if there is any in the room, so it is just as 
well to keep the room dry. When the in- 
strument has to be used out of doors, 
keep it carefully covered up except when 
in actual use. 

A good bridge set is a good educator to 
the average telephone man and will -give 
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him more real information concerning the 
condition of his exchange than he is gen- 
erally aware of. He will learn many 
things that he never suspected to exist, 
for it will enable him to make compari- 
sons with the different kinds of apparatus 
in use, detect instantly deterioration of 
cables and lines, measure insulation and 
locate faults. No owner of a telephone 
plant should be without one, for it is 
worth twice what it costs, and its intelli- 
gent use will save money in the future. 

Do not invest in the cheapest instru- 
ment offered you. 

sisson inthe 


Trolley Electrolysis. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


Your columns have lately contained a 
good deal of interesting controversial 
matter on the damage to underground 
pipes due to the leakage of electric cur- 
rents. One suggestion is to insulate the 
pipes into sections. Another, to put more 
copper into a “main return” circuit hung 
on the feeder poles. Many reasons are 
given, and the writers have contributed 
much solid information. 

But it seems to me the ground was well 
covered in the ELECTRICAL REVIEW away 
back in. 1893, which published a paper 
read before the Street Railway Associa- 
tion of New York, prepared by Thomas 
J. McTighe, electrical engineer, of New 
York (see ELectricaAL Review, Septem- 
ber 30, 1893). 

The recent writers may fairly be said 
to arrive at similar conclusions, but by 
different routes, practically contending 
that the “tramp” trolley currents, which 
have so dearly loved to feed on water and 
other pipes, should be confronted with 
something more tempting. Give them 
pie instead of crust, and they will drop 
their nomadic and_ predatory habits 
promptly. 

How well the ground was covered nine 
years ago is sufficiently shown by a few 
extracts from the paper referred to above: 

The return circuit has been rather neg- 
lected, being largely a case of “out of 
sight, out of mind.” Originally installed 
on a basis evidencing immature study, 
and necessarily without experience, it has 
been left to shift for itself, or rely upon 
Mother Earth to open a frictionless path 
for the nearly exhausted pressure to get 
back to the power-house. Few practical 
investigations of efficiency have been 
made; data are meagre. Efficiency of an 
electric circuit depends upon the resist- 
ance of all the parts. We carefully 
figure out the amount and size of over- 
head wire so as to bring down the waste 
of energy in transmitting current to the 
motors, and we should be logically bound 
just as carefully to plan out the return 
circuit. There is this important differ- 
ence, too, in our favor in the latter case, 
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that, while we must have all co 
head, and consequently net gue 
with the spectre of cost, when we Pv 
the ground we have a veritable tower of 
refuge present in the rails, if we but 
choose to take proper steps to avail oy. 
selves of their valuable help. Track rails 
are necessary, and they are getting better 
and bigger for our circuit purposes, 


Electrolysis of the rails was poiniel 
out, and, of course, the tramp currents, 
still hungry, attacked the pipes: 


There is still another phase to this 
whole question of the return circuits tj 
which I will briefly refer. I mean the 
electrolytic decomposition of the rails 
when earth is relied upon as the major 
part of the return circuit. That there js 
such decomposition must be true. The 
soil under our paving has for many year 
been plentifully soaked with ammoniy 
from animal refuse, with ordinary salt in 
the winters of by-gone horse-car day 
and to these have been added the leakage 
from the underground gas pipes. Cer. 
tainly such soil, when wet and in contact 
with the rails, presents all the requisite 
features of an active depositing bath, 
there being no dearth of cathodes belov. 
Hence, so long as a considerable flow of 
current takes place from rails to earth, 
there must necessarily be a good deal of 
direct electrolytic decomposition of the 
rails. 

And, again, referring to electrolysis: 
“Nothing can be done to entirely avoid 
it, but it can be reduced to a minimum by 
overhauling the track circuit and giving 
it as great an electrical value as possible, 
and it might be retarded by dipping the 
rails before laying, similarly to gas and 
water mains. In abandoning as much a 
possible the rather uncertain supposd 
advantages of the earth return, we would, 
to a corresponding degree, rid ourselves 
of troubles with gas and water pipes and 
telephone circuits, and yet would be a 
safe from lightning as we are at present.” 

Thus, the “tramps” were well known 
nine years ago, and the conclusions, in the 
main, have since been fully proved by 
experience to have been correct, namely: 

First—Intrinsic resistance low enough 
to need no help from earth. 

Second—Utilization, to the utmost 
practical extent, of the rails as the retum 
conductors. on 

Third—Rail bonds of the heaviest 
practicable size. 

Fourth—Rail bonds of the shortest 
possible length, consistent with due al- 
lowance for expansion and vibration. | ; 

Fifth—Rail bonds protected agalls 
cc Trosion. : 

The only way to prevent really serio 
and damaging electrolysis is now, a8 ther 
to give the return circuit its available 
normal value, namely, rail-to-rail —_ 
tion by rail bonds should be equal = 
ductivity to that of the track rails. 

ENGINEER. 


New York, September 29. 
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The Electrolytic Manufacture of 


THE CORBIN CHLORATE CELL AND PROCESS. 

The Corbin process is based upon 
French patents granted to M. Paul Corbin 
in the years 1892-1894, and has been 
yorked by Messrs. Corbin & Cie, at 
Chedde, in Savoy, since the year 1896. 
The cell described in the second of these 
patents (No. 238,612 of 1894) is illus- 
trated in vertical section in Figs. 4 and 5. 
The cell, proper, is built of cement, and 





contains a large number of secondary 
electrodes, BC’. held in position along the 
centre of the vat by two fixed supports, 
Gand H. Each of these secondary elec- 
trodes is composed of a wide ebonite 
frame, B, in the centre of which a thin 
sheet of platinum foil, C, is fixed by 
grews, aS sliown in section in Fig. 5. 
These secondary electrodes are held up- 
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Fig. 4.—SEctiONAL ELEVATION OF THE CORBIN 
CHLORATE CELL, 

right, and about fifteen millimetres apart, 

in grooves along the inner side of the cen- 

tral supports, G and H. The electrolyte 

entering the vat at O passes between these 

dectrodes in an upward direction, as 


shown by the arrows, and flows away over 
the edge of the vat at Q. Fig. 5 shows 
the arrangement adopted for obtaining 
electrical connection with the two end 
tlectrodes. Each of these consists of a 
thick plate of metal, S, covered with 
platinum foil and held in position against 
the end of the vat, by the bolt and nut, 
Rand W. A narrow band of rubber insu- 
lating material, 'T, is placed between the 
metal plate and the end wall of the vat, 


ind leakage of the electrolyte at’ R is thus 
mrevented. The terminal electrodes, S, 
are placed in the exact line of the’ plati- 
tum centres of the secondary electrodes, 
CCC, ete., and the superficial dimensions 
of the active surface of each of the elec- 
trodes are the same. The object of the 
Wide ebonite frames is to prevent stray- 
ing of the electrie current in its passage 
through the vat, and this device for keep- 
ing the current to the line of secondary 
tlectrodes is the chief claim of the two 





Chlorates—II. 


By John B. C. Kershaw, F. I. C. 


Corbin French patents of 1892 and 1894. 
The cell has been modified since its 
first introduction at Chedde, and, as oper- 
ated now, differs in certain points from 
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Fie. 5.—SEcTIONAL ELEVAIION OF LHE CORBIN 
CHLORATE CELL. 
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the original design. Details of these 
modifications can not be published. 

The power used in the fectory is ob- 
tained from the River Arve, the most im- 
portant hydraulic engineering works being 


the foot of the ravine of Chatelard, where 
the first fall occurs. The power generated 
at this spot is utilized for the electric 
railway which unites Chamounix and 
Fayet. The water is then !ed through the 
valley of Chatelard in two steel pipes 
(each 1.40 metres in diameter) and enters 
a second tunnel 700 metres in length. 
From this it emerges at a point 140 metres 
above the works at Chedde, and is carried 
down to the turbine house in two steel 
pipe lines, 600 metres in length, each 
1.40 metres in diameter, and of metal 
fifteen millimetres thick at the lower end 
of the line. A bridge over the river is nec- 
essary to carry the two pipe lines into the 
turbine house. (See Fig. 6.) The total 
length of galleries and tunnels carrying 
the waters of the Arve to the factory is 
1,790 metres. The sectional area varies 
from five to thirty square metres, while 
the flow of the water varies between five 
and eight cubic metres per second. The 
power available is said to be 14,000 horse- 
power, the maximum, of course, being in 
spring when the River Arve is in flood. 
At present 9,000 horse-power is utilized 
in the works. 











Fia. 6,—ELEcTROCHEMICAL WoRKS OF CorBIN & CoMPANY, AT CHEDDE, SAVOY, 
FRANCE (A Brrp’s-EYE VIEW). 


situated at the point where the valley of 
Chamounix joins that of Sallanches. A 
dam with the usual flood gates and sluices 
has been built at this point, just below the 
bridge of Servoz. From here the water is 
led by a tunnel, 698 metres in length, to 


The turbine house is a narrow building 
120 metres in length. It contains twelve 
horizontally placed turbines, each of 1,000 
horse-power. The dynamo house adjoins, 
and is of the same length; it contains 
twelve direct-current dynamos, each di- 
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rectly coupled to one of the 1,000-horse- 
power turbines and each capable of de- 
livering 830 electrical horse-power. The 
total area covered by the buildings of the 
Chedde works is 13,000 square metres. 
The chief building is that containing the 
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erected in France, Switzerland, Greece 
and Italy. 

THE FRANCHOT AND GIBBS AND NATIONAL 
ELECTROLYTIC COMPANY'S CHLO- 
RATE CELL AND PROCESS. 

This process is protected by British 














Fic. 7.—EXTERIOR OF THE TURBINE House, SHOWING THE Two PrPeE Lines, Eacu oF 5,000-HorsE- 


PowER CAPACITY, 


decomposing vats, which is 130 metres 
long, 60 metres broad and 21.5 metres in 
height. 

Views 6 to 10 show different details, of 
the hydraulic and other plant, and con- 
struction, at Chedde. 

The output of chlorates by the Chedde 
works, the largest in the world engaged 
in this manufacture, has gradually in- 
creased, until it is now stated to amount 
to 4,500 tons per annum. The new 
methods of operating the cell process al- 
ready alluded to have been adopted by 
Messrs. Corbin & Cie, and I have recently 
been informed that a current efficiency 
of eighty-five per cent is being regularly 
attained in the electrolytic chlorate vats, 
and that it is hoped shortly to attain one 
of ninety per cent. The increase of the 
output of chlorates, at Chedde, from 2,200 
in 1899 to 4,500 tons per annum, is due 
to this improvement in the cell process, 
and not to an increase in the proportion 
of the total power devoted to this manu- 
facture. Calcium carbide, perchlorates 
and persulphates are other chemicals pro- 
duced at the Chedde works. An outlet 
for a portion of the enormous output of 
chlorates at this factory has been created 
by the invention of a new explosive called 
“Cheddite.” Factories for the manu- 
facture of this compound have been 


WoRKS OF CORBIN & COMPANY, CHEDDE, SAVOY, FRANCE. 
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pany since 1898. The original Process 
was worked out at Buckingham Pals 
Quebec, and, as described in the 1893 
patent, its chief feature was the Use of 
a wire gauze cathode, covered with copper 
oxide, in an open type of cell. The hydro. 
gen liberated at the cathode caused a. 
tion of the oxide, with formation of water 
and the loss arising from other reduciny 
actions with the intermediate produets 
of the electrolysis was in this manne 
avoided. The copper oxide cathodes, after 
use in the cell for a certain time, wer 
withdrawn, washed, dried and roasted, iy 
order to reconvert the metal into oxide, 
In theory this method of suppressing the 
reducing action of the hydrogen has much 
to recommend it, but in practice it was 
found to be too costly, and in the lat 
patent the use of such cathodes j 
dropped. The cell now in use at Niagan 
by the National Electrolytic Company is 
constructed on the filter-press principle, 
and is of the open, or non-diaphragm, 
type. 

Fig. 11 is a vertical section of this cell 
and Fig. 12 a plane elevation at right 
angles to Fig. 11. 

Each cell is made up of a frame of wool 
or other suitable material, A, covered with 





Fic. 8.—INTERIOR OF THE DynaMo Hovuse&, TWELVE 800-HorRsE-POWER GENERATOR 
OF CoRBIN & CoMPANY, CHEDDE, 


Patents No. 4,869, of 1893, and No. 393, 
of 1901, and has been operated at Niagara 
Falls by the National Electrolytic Com- 


s, Works 
Savoy, FRANCE. 

some metal, B, such as lead, not attacked 
by the electrolyte. The cathode is formed 
by a series of vertical wires, prefral 
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of copper, C, kept in position by cross- 
bars of any insulating material, O. 
Its position and form are best understood 
by a reference to Fig. 12. This composite 
wire cathode is placed in vertical position 
against one side of the frame of the cell, 
and is kept in position by the anode of the 
next cell, from which it is separated by 
strips of some insulating material, F, and 
the cross-bars, O. 

The opposite side of the cell from that 
occupied by the wire cathode is partially 
closed by the anode (see the dotted lines 
in Fig. 12). ‘This consists of a thick 
metallic plate, D, preferably of lead, cov- 
ered on the outer side with platinum foil, 
E. This anode plate is held in its vertical 
position by the cathode and framework of 
the next cell. G is a supply pipe reaching 
to the bottom, by which potassium chlo- 
ride solution is fed continuously into the 
cell, and H is the run-off pipe, by which 
the mixed solution of chloride and chlo- 
rate, and the hydrogen gas are conveyed 
away from the cell. LLLL are project- 
ing lugs to the wooden framework, by 





Fig, 9 
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posite cell. Fig. 13 shows such a group 
of five cells, the two heavy metal plates, 


fully enclosed electrolytic cell, with open- 
ings to each unit at G and H. 





Fic. 10.—INTERIOR OF ONE OF THE MANUFACTURING SHEDS AT THE ELECTROCHEMICAL Works 
oF CorBIN & ComMPANy, CHEDDE, SAvoy, FRANCE. 


‘ONE OF THE 1,000-HoRsE-PowER OERLIKON DYNAMOS AT THE ELECTROCHEMICAL 


Works or Corsin & Company, CHEDDE, Savoy, FRANCE. 


means of which any number of cell units 
can be bolted together to form a com- 


J and K, being used to close the ends of 
the wooden framework, and to form a 


The current connections are shown in 
Fig. 13, only the two terminal electrodes, 
m and m’, being connected to the positive 
and negative mains, respectively. 

When in normal work the cell is con- 
tinuously fed by each of the supply pipes, 
G, with a solution of potassium chloride, 
the rate of feed being regulated so as to 
maintain the temperature of the cell at 
fifty degrees centigrade, and the percent- 
age of chlorate in the electrolyzed solution 
under three per cent. The current con- 
nections are made at m and m’, and the 
composite cell then operates as a set of 
five cells, the electrical connection between 
the successive pairs of electrodes being 
provided by the metallic lining of the 
wooden frames, against which the elec- 
trodes are clamped. Where the insulating 
strips, F', separate the electrodes, the cur- 
rent of course passes through the elec- 
trolyte, the thickness of these insulating 
strips, F’, and of the insulating rods, O, 
which hold the copper cathode wires in 
position, thus determining the distance 
separating anode and cathode. This is 
seen to be small, and the patent specifi- 
cation recommends one-eighth to one-six- 
teenth inch. The fact that the cathode is 
not a solid plate, as might appear from 
the study of Fig. 11, but is a collection of 
copper wires, permits an interchange to 
occur between the electrolyte on the two 
sides of the cathode; and all the solution 
passing through the cell in an upward di- 
rection may be supposed to participate in 
the electrolytic and chemical reactions oc- 
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curring in the narrow space between the 

two electrodes at the left-hand side of 

each cell interior. 

As already stated, this modified cell and 
process have been operated at Niagara 
Falls since 1898, the original plant at 
this place having a capacity of 1,300 
horse-power and being operated by a 
dynamo supplying 5,000 amperes at 135 
volts pressure through an aluminum con- 
ductor. In 1900 and 1901 the works were 
extended, and 2,000 horse-power is now 
reported to be utilized in the manufac- 
ture of chlorates by this process. A re- 
frigerating plant is used to separate the 
chlorate from the cell liquors, one feature 
of the process being that the percentage of 
chlorate in the electrolyte is not allowed 
to rise above three per cent or thirty 
grammes per litre. 

THE NORTH AMERICAN CHEMICAL COM- 
PANY’S CHLORATE CELL AND PROCESS. 
This company has worked the Hurter 

cell and process at Bay City, in Michigan, 

since 1899. The original British patents 
for this cell are No. 15,396, of 1893, and 

No. 9,002, of 1898, but important modi- 

fications are believed to have been intro- 

duced in the cell and process as therein 

described. The cell described in the 1893 

patent is shown in sectional elevation in 

Fig. 14. 

The chief features of the cell are: The 
use of the wall, A, as cathode, and of the 
cement lining, B, as diaphragm. The 
cells are arranged one above the other in 
tiers, and the electrolyte flows through 
the vertical series of four or more cells 
by the overflow pipes, E. Very few de- 
tails have been published concerning the 
Bay City factory, but 672 decomposing 
cells are reported to have been installed, 
and the capacity of the plant is said to 
be about 1,400 tons of chlorate per an- 
num. 

The latest information concerning these 
works is to the effect that a colliery has 
been purchased by the controlling com- 
pany in order that the cheapest possible 
fuel may be obtained for generating the 
electricity required. As the only electro- 
lytic chlorate works operated by steam 
power, the Bay City works are of excep- 


tional interest. These works are also a 
striking proof of the advance of the elec- 
trolytic method of chlorate production, for 
the parent company, the United Alkali 
Company, of Liverpool, at one time pro- 
duced eighty per cent of the world’s sup- 
ply of chlorates by the older chemical 
process. 


OTHER ELECTROLYTIC CHLORATE PROC- 


ESSES. 
At Niagara Falls the Chemical Con- 
struction Company was operating the 
Blumenberg cell and process with 500 
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horse-power in 1897, but I have not been 
able to obtain any reliable information 
recently with regard to this undertaking, 
and possibly the works have been shut 
down. The chief characteristics of the 
Blumenberg cell and process were the use 
of a diaphragm type of cell, and of sep- 
arate vessels for the conduct of the reac- 
tion between the chlorine and caustic hy- 
drate solution. The purpose of this was 
to avoid the losses due to the reduction 
of hypochlorite by hydrogen at the cath- 
ode, but the recent investigations have 
shown that this reduction can be equally 
well suppressed in other ways. The cur- 
rent used in the original installation at 
Niagara was one of 5,000 amperes at 
seventy volts, and the cells were said to be 
operated in series, with an electromotive 
force of four volts per cell. Porcelain- 
lined or enameled iron tanks were used 
for the cell solutions, and these solutions 
were concentrated before crystallization 
by aid of steam coils. 











Fies. 11 AnD 12.—SHow1ne A VERTICAL SEC- 
TION AND PLANE ELEVATION, RESPECTIVELY, 
OF THE FrRANCHOT & GIBBS CHLORATE CELL. 
At Golling, near Hallein, in Austria, 

the Consortium f. Elektrochem Indus- 
trien was reported, in 1898, to be oper- 
ating the Kellner chlorate cell and process. 
No reliable details concerning this instal- 
lation have, however, been published. A 
German company, the Gesellschaft f. 
Elektrochem Industrie, is also working 
an electrolytic chlorate process at Turgi, 
in Italy, with 600 horse-power, but no 
other details of these works are available 
for publication, and I am not aware what 
patented procedure is being used. 

The total number of electrolytic 
chlorate works in operation at the present 
moment is, therefore, ten, and the horse- 
power available in these for the manu- 
facture lies between 35,000 and 40,000. 

The output of chlorates of potash and 
soda by these works in 1901 I estimate at 
about 9,000 tons. 

EFFICIENCY OF THE VARIOUS PROCESSES. 

equivalent of 

There- 


The electrochemical 
chlorine is 0.0003672 gramme. 
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fore one ampere-hour wil] liberate 
0.0003672 x 3,600 = 1.322 gramme 

; es 
chlorine. Taking the minimum electro. 
motive force required to carry the current 
through a solution of potassium chloride 
as equal to 2.3 volts, the yield of chlorine 
per kilowatt-hour works out to 574 
grammes. The equation given in the first 
paragraph of this article shows that 911 
grammes of chlorine is required to pro- 
duce 122 grammes chlorate of potash, ang 
theory, therefore, gives 331 gramme 
chlorate per kilowatt-hour, or 395 
grammes if a minimum electromotive 
force of 2.5 volts be used as basis of the 
calculation. 

Taking the figures published in the 
early days of the manufacture for cn. 
parison with these, we find that the Gall 
and Montlaur process, at Valorbes, yielded 
1,225 grammes chlorate per electrical 
horse-power day, or 69.5 grammes pet 
kilowatt-hour. The current efficiency of 
this process at that time was therefor 
forty-five per cent, and the energy ¢ff- 
ciency twenty-two per cent. I am ip 
formed by M. Gall that since these figures 
were published many improvements have 
been introduced into the cell and proces, 
and that the efficiency is now much higher 
than that given above. Actual figures are, 
however, lacking. 

The only other firm which has pub- 
lished figures for the efficiency of its 
process is that of Corbin & Cie, at Chedde. 
Writing in 1901, M. Corbin informs me, 
that by adopting the improved methods 
of working the cell process (resultiz 
from the laboratory investigations of the 
cell changes), it has been possible to at- 
tain a current efficiency of eighty-five per 
cent, and that an efficiency of ninety per 
cent is expected shortly. Assuming that 
the electromotive force used per pair of 
electrodes does not amount to more than 
five volts, this is equivalent to an energy 
efficiency of forty-five per cent. It is, af 
course, impossible to produce chlorate in 
any quantity when using only the theoret- 
ical electromotive force, and it is there 
fore unlikely that the efficiency shown in 
M. Corbin’s figures can be much improved 
upon in actual practice. In electrochen- 
ical work, upon an industrial scale, # 
energy efficiency of forty per cent to fit 
per cent is highly satisfactory, and wit 
the attainment of these results the elect 
lytic chlorate process may be said to hae 
reached the limit of its possibilities, 3 ™ 
gards the conduct of the electrochemical 
process in the cell. Further impmr 
ments can only be expected in the mechal- 
ical and engineering side of the pme® 
and in the methods of recovering the 
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chlorate from the cell liquors. A discus- 
sion of this side of the manufacture, by 
the writer, will be found in the volume 


named below.* 
COSTS. 

The following is an estimate of the cost 
of chlorate of potash by the electrolytic 
method, based on figures drawn from 
actual installations of plant and ma- 
chinery. In order to be on the safe side, 
the output has been taken rather lower 
than that represented by the latest at- 
tained efficiencies for the process: 

POWER PLANT. 

3,000 horse-power equal to 2,400 elec- 

trical horse-power-year = 330 working 


days. 
Chloride of potash produced = 1,600 
metric tons (equal to an energy efficiency 
of 37 per cent). 
CAPITAL EXPENDITURE. 
Water-power plant.........scsccceece $49,920 
MIS IHCR! DIANE... scevawcctes se neseces 65,280 
Geanieal DIAN... ssn aciedsla wave sicle 70,000 
POtah cd cesecdeoe dese. oe $185,200 
Working capital. ........ $50,000 
WORKING EXPENSES. 

Power 3,(i00 horse-power at 1/5 cent 

per horse-power-hour (= 15.84 per 

ROFBE-POWCT-YVEUT).....scccsceccces $47,520 
Potassium chloride (1,212 tons at $46.4 

(lt) Oe CeCe CUr Torte ere 56,289 
Packages at $4.80 per ton............. 7,680 
Waden (OLIINOD) Coola eee reaee waders 9,484 
General expenses (20 percenton above) 20,200 
Depreciation (7 per cent on $185,200)... 12,934 
Interest (5 per cent on $235,200)....... 11,760 

TOA saecocene ccc tomers $165,897 


The cost per pound of chlorate of pot- 
ash therefore works out to 4.7 cents. The 
present price of chlorate of potash in 
Liverpool is six cents per pound, so that 


a fair margin between the cost of produc- 
tion and selling price would appear to 
exist. On ihe above output this margin 


is equal to twenty per cent on the capital 
outlay, and should suffice to cover all con- 
tingencies. Competition is, however, in- 
creasing in the chlorate industry, and it 
is possible that prices have not yet touched 
the lowest point. Within the last ten 
years they have fallen fifty per cent, 
chiefly owing to the competition between 
the chemical and electrolytic processes of 
manufacture. 


LABORATORY INVESTIGATIONS BEARING ON 
THE Tif{kORY OF THE ELECTRO- 
LYTIC CHLORATE CELL. 


The chemistry of the electrolytic chlo- 
tate cell has received great attention from 
dlectrochemists, and a large number of 
highly important investigations have been 
carried out in recent years, chiefly by Ger- 
man chemists. On account of the value 
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of the results obtained, and their bearing 
upon the practical operation of the cell 
process, notes upon these original papers 
are presented in chronological order 
below: 

Oettel was the first worker in this do- 
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main, and in 1895 he had discovered that 
very high efficiencies could be obtained 
with calcium chloride, in place of sodium 
or potassium chloride, as the electrolyte.* 
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Fig. 14.—Tur HurtreER ELECTROLYTIC 
CHLORATE C&LL. 


Foerster and Bischoff, in a later re- 
search,t confirmed Oettel’s results, and 


* “ Zeits. f. Elektrochemie,” vol. i, p. 480, 1895. 
+ “ Zeits. f. Elektrochemie,”’ vol. iv, p. 464, 1898. 
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attributed this improvement in the cur- 
rent efficiency of the cell to a film of 
hydrate which formed at the cathode and 
acted as a diaphragm. They obtained bet- 
ter results with nickel than with platinum 
as cathode material. 

Oettel returns to the subject in an- 
other investigation* and states that the 
maintenance of this calcium hydrate film 
is difficult. The attempt to work the 
process as a continuous one failed owing 
to physical changes in the lime separated 
at the cathode. The results of these ex- 
periments led Oettel to the opinion that 
chlorate is partly formed in the cell by 
the oxidation of hypochlorite and partly 
by the direct union of chlorine and 
oxygen. In neutral solutions he con- 
sidered that the formation of chlorate was 
due chiefly to the secondary chemical re- 
action in strongly alkali solutions to the 
primary electrolytic reaction. 

Wohlwill next published the results of 
laboratory experiments? carried out under 
special conditions as regards the mainte- 
nance of the electromotive force in the 
cell. He found that HClO and its salts 
could be formed in the electrolytic cell 
with any electromotive force above 1.20, 
and that this hypochlorite was formed by 
the direct union of chlorine and oxygen 
—i. e., was due to a primary electrolytic 
reaction. The formation of chlorate was 
first observed when the electromotive force 
had increased above 1.20 volts, but wes 
still below two volts; and, in Wohlwill’s 
opinion, this formation of chlorate was 
due to another primary electrolytic reac- 
tion between the ClO and OH ions. 

Foerster and Jorre in -1899 published 
the results of further investigations upon 
the chemical changes involved in chlorate 
production.+ They conclude from these 
experiments that heat does not promote 
the formation of chlorates and that the 
presence of free acid in the solution is 
one of the chief agents in converting 
hypochlorite into chlorate. 

The next research, that by Miiller, is 
one of the most important in its bearing 
upon the practical operation of the proc- 
ess, as the method described for increas- 
ing the yield is patented and is believed 
to be in practical use in many of the chlo- 
rate works. Details of the results are pub- 
lished in the paper named below.$ The 
addition of a small quantity of sodium 
chromate to the electrolyte was found to 
increase the current efficiency of the cell 
as measured in the yield of chlorate, from 





*** Zeits. f. Elektrochemie,” vol. v, pp. 1-5, 1899. 
+** Zits. f. Elektrochemie,”’ vol. v, pp. 52-76, 1899. 
t‘*f. prakt. Chemie,” vol. lix, pp. 53-101. 

§“ Zeits. f. Elektrochemie,” vol. v, p. 469, 1899. 
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32.8 to 69.7 per cent. In one experiment 
an efficiency of eighty-eight per cent was 
obtained. Miiller explains this effect by 
the supposition that a thin film of chro- 
mium hydrate, or of an alloy of platinum 
and chromium, forms at the cathode and 
hinders reduction by the hydrogen. Plati- 
num yields better results than any other 
cathode metal. 

Recommendations, based on the results 
of these investigations, for the practical 
conduct of the electrolytic process of 
chlorate manufacture are contained in a 
paper contributed by Foerster, Miiller and 
Jorre to the same journal.* They sug- 
gest that— 

1. The reduction at the cathode can be 
suppressed either by use of calcium 
chloride or of potassium chromate. 

2. The electrolyte should be slightly 
acidified to liberate hypochlorous acid. 

3. A large volume of electrolyte should 
be used and should be kept in vigorous 
agitation in order to allow the secondary 
reactions to occur as rapidly as possible. 

4. The temperature of the electrolyte 
should be maintained above forty degrees 
centigrade, to promote circulation, to re- 
duce the electromotive force and to dimin- 
ish the formation of perchlorates which 
otherwise would occur. 

Condition 2 can be obtained by leading 
CO, into the electrolyte. Working under 
these conditions a current efficiency of 
seventy-two per cent can be attained. As 
regards the theory of the cell changes, 
Foerster, in this paper, argues that the 
chlorate is formed at the anode, through 
the agency of free hypochlorous acid, and 
that when chlorate is formed in neutral or 
alkaline solutions a different series of sec- 
ondary reactions must occur. 

A useful summary by Foerster of the 
work done up to this date, relating to the 
chemistry of the electrolytic chlorate cell, 
will be found in the paper named below.7 

Lorenz and Wehrlin,in 1899,7 published 
a lengthy memoir on this subject, giving 
details of work carried out at Zurich in 
the years 1896 and 1897. According to 
these investigators, in both neutral and 
alkaline solutions, the formation of hypo- 
chlorite is the result of a primary reaction 
between chlorine and sodium hydrate. 
Chlorate is only formed at the anode 
when a certain electromotive force is ex- 
ceeded. 

Brochet, a French chemist, is the next 
to publish the results of researches bear- 
ing on the subject.8 His experiments 





** Zeits. f. Elektrochemie,” vol. v, July 6, 1899. 

+ “ Zeits. f. Elektrochemie,"’ vol. vi, pp. 11-28, 1900. 
t“ Zeits. f. Elektrochemie,”’ vol. vi, p. 389, 1900. 

§ Comptes Rendus, 130, June 11, 1900. 
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were based upon the use of cobalt oxide 
in the cell, this oxide being one which de- 
composes hypochlorites—but not chlo- 
In a previous investigation he had 
proved that the formation of chlorate in 
neutral and slightly alkaline solutions is 
preceded by that of hypochlorite, i. ¢., is a 
secondary and not a primary reaction. By 
his second series of experiments he proves 
that this theory of chlorate formation 
holds also for strongly alkaline solutions, 
and that the views of earlier workers in 
this field of enquiry are wrong. 

Foerster and Sonneborn, in 1900, pub- 
lished results obtained in a research bear- 
ing on the problem of oxygen evolution 
at the anode when neutral chloride solu- 
tions are electrolyzed.* 

Their experiments have led them to the 
opinion that the formation of chlorate and 
evolution of oxygen at the anode are not 
due to the primary electrolytic reactions 
in the cell, but result from secondary 
changes after hypochlorites have been 
formed. 

In October, 1900, Tucker and Moody 
read a paper in New York, describing the 
results obtained by them in the elec- 
trolysis of calcium chloride solutions.* 

The results obtained in sixty-seven ex- 
periments are summarized as follows: 

1. The solution used should be one of 
twenty per cent. 

2. The electrodes should be of plati- 
num, horizontal, and ten centimetres 
apart. 

3. The current density should be eight 
amperes per square decimetre at the 
anode. 

4. The temperature should be main- 
tained at eighty degrees centigrade. 

5. Sodium chromate or sodium hydrate 
should be added to the electrolyte. 

Under these conditions a current effi- 
ciency of eighty-six per cent falling to 
seventy-six per cent was maintained for 
forty-nine hours in the same cell. The 
difficulty of maintaining the film of cal- 


rates. 


- cium hydrate at the cathode (see Oettel’s 


1899 research) does not appear to have 
troubled these investigators. 

Finally, Foerster and Miiller have pub- 
lished the results of their enquiry, re- 
lating to the best conditions for obtaining 
efficiency in the electrolytic chlorate cell.t 

The best results were obtained by them 
when using an electrolyte containing 
sodium chromate and free hydrochloric 
acid, in conjunction with a spongy plati- 
num electrode. Under these conditions 
two-thirds of the chloride present in the 





** Zeits. f. Elektrochemie,” vol. vi, June 21, 1900. 
+** Soc. Chemical Industry,” November 30, 1900. 
$* Zeits. f. Elektrochemie,”’ January 2, 1902. 


Vol: 41—Np, 15 


cell could be converted into chlorate With 
a current efficiency averaging over ninety. 
four per cent. : 

As regards the practical outcome of all 
the above laboratory work, it may be taken 
as definitely settled that the use of sodium 
chromate in an electrolyte, acidified with 
hydrochloric acid, yields the best results, 
and the older plan of working with ap 
alkaline solution in the cel! is probably 
no longer in practical operation. The ad. 
dition of chromates is protected by the 
patent of Imhoff, German Patent No. 
110,420 of 1898, and that of hydrochloric 
acid by the patent of Corbin, French 
Patent No. 309,357. It is somewhat 
doubtful whether either of these patents 
will survive the ordeal of trial in other 
countries. The use of spongy platinum 
electrodes will probably be checked by the 
difficulty of obtaining a durable connec. 
tion between the platinum black and the 
supporting plate. 

With reference to the theory of the pro- 
duction of chlorates it would appear to be 
proved that the formation takes place at 
the anode, as the result of secondary r- 
actions, in which sodium chromate and 
hydrochloric acid play an important part. 
The simple series of chemical changes, 
upon which the equation 6KOH + 
3Cl, = KCIO,; + 5KCl + 3H,0 is 
based, therefore do not represent the real 
changes occurring in the electrolytic 
chlorate cell. 


a 
Rubber Tree Cultivation. 

A new industry in the iepublic of 
Guatemala, in Central America, is th 
cultivation of the rubber tree. The & 
port of the product from that country i 
a growth entirely of the last few yeas, 
but it seems likely that in future a larg 
supply of rubber from the coast districts 
of this republic will be forthcoming 
Good rubber is as yet only obtainable ina 
few parts of the world, and the increas 
ing demand for it in all branches of the 
manufacturing industries, and especially 
the electrical business, makes it impert- 
tive that new fields should be opened up 
for the cultivation of the plant. The 
method usually followed by a planter 8 
this: He plants a grove of, say, 100,000 
plants, which at the end of five yar 
yields a certain amount—say, one 
of what fully matured trees should yield 
At the end of the fifth year he thins tht 
plants down to about half that numb, 
or 50,000. On these 50,000 trees a hast 
some sum is realized, which entirely * 
pays the original outlay, the runmng wh 
penses being paid by the cultivation © 
some such fruit as the banana, thus ler 
ing the planter at the end of five as 
with all his outlay paid and a grove! 
possession yielding an increasing P 
every year. in 
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October 11, 1902 
International Association of Municipal Electricians 


International Association of Mu- 
nicipal Electricians was called to 
order Tuesday morning, October 8, in the 
assembly room at Murphy’s Hotel, in 
Richmond, Va. A number of delegates 
from all parts of the United States and 
Canada were present, many of them ac- 
companied by their wives and daughters. 
Mr. Marx Gunst, chairman of the council 
committee on electricity, called the con- 
vention to order, and the Rev. Carey E. 
Morgan delivered the opening prayer. 
Governor Montague welcomed the visi- 
tors in the name of the commonwealth, 
and his remarks were followed by hearty 


T" seventh annual convention of the 


applause. \'sayor Taylor was next intro- 
duced and spoke in behalf of the citizens, 
extending = liearty weleome, and closed 


with a compliment to Richmond’s elec- 
trical engineer, Mr. W. H. Thompson. 

President A. S. Hatch then introduced 
Captain William Brophy, of Boston, who 
responded to the address of welcome. The 
president then read his annual address, 
ani the programme of the meeting was 
outlined. 

The president’s paper was on the sub- 
ject of “Electrical Government,” and he 
defined what was meant by electrical gov- 
ernment, and went comprehensively into 
the question of municipal ownership, and 
reviewed the laws by which the discussion 
of this subject was made possible. 

At the close of the president’s address, 
a general discussion was entered into, and 
the rest of the morning session and part 
of the afternoon were thus taken up. 
When the discussion of Mr. Hatch’s paper 
was finished, Mr. Walter M. Petty, of 
Rutherford, N. J., read a paper on “Mu- 
nicipal Inspection and Control of Elec- 
trical Matters.” 

In discussing this subject, Mr. Petty 
remarked that it is a remarkable fact that 
% few, especially of the smaller cities, 
have any proper rules and means of en- 
forcing the laws connected with such con- 
trl. This applies to both interior and 
exterior construction. 

Captain William Brophy was elected 
a delegate to the National Underwriters’ 
Association, and was authorized to en- 
deavor to secure their cooperation in 
forming rules for outside construction 
and general clectrical inspection. The 
Underwriters’ association meets in De 
cember, 

After the opening speeches of the 
thee session the ladies withdrew to 

e Parlors of the hotel, where the local 

on entertainment awaited 
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them. About thirty carriages had been 
engaged, and the party started on a tour 
of the city. They visited all the points 
of interest and were delightfully enter- 
tained. 

The session on Wednesday morning 
began with a paper by Captain William 
Brophy, of Boston, on “The Relation of 
Electrical Interests to Other Branches of 
the Municipality,” followed by a general 
discussion. 

Captain Brophy entered into a lengthy 
chronology of the progress of electricity 
as a factor in municipal arrangements. 

The other papers on the programme 
for the ensuing sessions were: “The 
Classifying of Records of Electrical De- 
partments, and Standard Specifications 
for Supplies and Contracts,” by Edward 





W. H. Tuompson, PRESIDENT INTERNATIONAL 
AssociaTION MUNICIPAL ELECTRICIANS. 


F. Schurig; “The Telephone Service in 
Connection with Fire and Police Sig- 
nal Systems,” by Jerre Murphy; and 
“The Report of Committee on Rules for 
Electrical Inspection and Control, Es- 
pecially with Reference to the Occupancy 
of Streets,” by Morris W. Mead, chair- 
man. This was followed by an illustrated 
lecture on “Fire and Police Telegraphs,” 
and “The Joint Use of Conduits,” by 
Charles F. Hopewell. 

In his paper on “The Telephone Serv- 
ice in Connection with Fire and Police 
Signal Systems,” Mr. Jerre Murphy, 
superintendent of police patrol service, 
Cleveland, Ohio, showed the increased 
service which the telephone was finding in 
the police and fire-alarm systems. 

Mr. Charles F. Hopewell’s paper on 
“The Joint Use of Conduits,” places this 
subject under two distinctive heads, these 
being the engineering and the economical 
sides of the question. The engincering 
features which he desired to consider 
were, respectively, the method of con- 
struction, the method of operation, and 
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the determination of the requisite 
amount of separation necessary for per- 
fect safety between high and low-tension 
wires. 

The election of officers resulted as fol- 
lows: President, W. H. Thompson, Rich- 
mond, Va. ; vice-president, Jerre Murphy, 
Cleveland, Ohio; second vice-president, 
A. C. Farrand, Atlantic City, N. J.; third 
vice-president, W. A. Barnes, Bridgeport, 
Ct. ; fourth vice-president, C. L. Williams, 
Meridian, Miss.; secretary, F. P. Foster, 
Corning, N. Y.; treasurer, Adam Bosch, 
Newark, N. J.; executive committee, Wal- 
ter M. Petty, Rutherford, N. J.; Elmer 
(x. Loomis, Allegheny City, Pa.; William 
Brophy, Boston, Mass.; Austin 8. Hatch, 
Detroit, Mich.; J. B. Yoekel, Baltimore, 
Md., W. Y. Ellett, Elmira, N. Y.; F. C. 
Mason, New York, N. Y.; G. F. Me- 
Donald, Ottawa, Canada; William Crane, 
Krie, Pa. 

Invitations were received from Ottawa, 
Detroit, Memphis and Niagara Falls to 
hold the next convention in these re- 
spective cities, but Atlantic City was 
chosen as the place for the next meeting 

The finance committee is composed of 
C. EF. Hopewell, Cambridge, Mass. ; 
Charles Greenwald, New Brunswick; 
ion Simons, Charleston, S. C., and 
Charles Newman, Passaic, N. J. 

The convention closed with many un- 
usual forms of entertainment, and the 
delegates and friends of the association 
were unanimous in their praise for the 
kindly manner in which they had been 
received and entertained in the city of 
Richmond. 

Among those in attendance at the 
convention were: Frank C. Mason, 
superintendent police telegraph, Brook- 


lyn, N. Y.; F. W. Harrington, 
John A. Roebling’s Sons Company, 
New York; W. C. - Banks, Gor- 
don Battery Company, New York; 


F. P. Foster, Corning, N. Y.; W. Y. 


Ellett, Elmira, N. Y.; W. M. Petty, 
Rutherford, N. J.; Captain William 
Brophy, Boston, Mass.; Charles New- 


man, Passaic, N. J.; A. J. Bell, New 
Rochelle, N. Y.; James Zeluff, Paterson, 
N. J.; Adam Bosch, Newark, N. J.; F. E. 
Pierson, Morristown, N. J.; Jerre Murphy, 
Cleveland, Ohio; S. L. Wheeler, Spring- 
field, Mass.; W. A. Barnes, Bridgeport, 
Ct.; J. W. Burns, Schenectady, N. Y.; 
Morris W. Mead, Pittsburg, Pa.; G. F. 
Breitenstein, Utica, N. Y.; I. W. Miller, 
Rochester, N. Y.; S. J. Benedict, St. 
Louis, Mo.; H. C. Bundy, Watertown, 
N. Y.; A. C. Fanand, Atlantic City, 
N. J.; William Crane, Erie, Pa.; J. W. 
Aydon, Wilmington, Del.; M. G. Can- 
field, Grand Rapids, Mich.; P. H. Alex- 
ander, Magnet Electric Company, New 
York; A. P. Eckert, Safety Insulated 
Cable Company, New York; George Por- 
ter, W. R. Brixey Company, New York; 
George T. Manson, Okonite Company, 
New York; T. H. Bibber, New York; 
Fred Pearce, New York; G. W. Mac- 
Donald, Ottawa, Canada. 
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The American Street Railway Association, 





The Twenty-First Annual Gathering of Representative Street Railway Men Largely Attended. The Exhibits 


[Special Telegram to the ELECTRICAL REVIEW. | 


ETROIT, Mich., October 8—The 
D twenty-first annual meeting of 
the American Street Railway As- 
sociation was called to order at the 
Light Guard Armory, in this city, 
to-day. There was present at the 
opening session the largest attendance 
in the history of the association. The 
address of welcome by Mayor Maybury 
was very felicitous, and he paid a 
fine tribute to the usefulness of the 
supply men. President Vreeland re- 
sponded, saying among other things that 
the street railway industry has more to 
do with the comfort and convenience of 
the daily lives of the 70,000,000 people 
of the United States than any other in- 
dustry, and is a most important factor 
in the social and business life of every 
community. The stores and manufactur- 
ing industries and all daily functions of 
cities are dependent upon the regular and 
orderly conduct of the business. Mr. 
Vreeland, as retiring president of the as- 
sociation, then read his annual address. 
He spoke in part as follows: 


It is exceedingly appropriate that the 
twenty-first annual meeting of the Ameri- 
can Street Railway Association should be 
held in the beautiful city of Detroit, for 
while the city street railways of the coun- 
try have not been idle during the past year, 
the greatest development in electric rail- 
way work since our last convention, and in 
fact for several years past, has been in the 
direction of interurban electric railways, 
and in this class of road Detroit railway 
enterprise has always been prominently 
identified. Radiating from this city can 
be found some of the largest and most 
modern of interurban railways, and De- 
troit ranks with Cleveland, Indianapolis, 
Cincinnati and Dayton as the important 
centres in this country of the interurban 
railway industry. It is connected by high- 
speed electric railways with Port Huron 
on the north and Toledo and Cleveland on 
the south and east, while the lines to the 
west extend with only a slight break as 
far as the eastern shore of Lake Michigan, 
and will probably before long find en- 
trance into Chicago. 

The interurban railways have long 
since passed the stage when they could be 
considered simply as suburban extensions 
of city lines. They are doing a through 
business which is constantly growing, and 
the later and more ambitious examples 
roads of this class are built with a track 
construction inferior in no respect to the 


More Elaborate than Ever Before. 





best practice of the steam railroad com- 
panies. They operate usually for the 
greatest part of their distance over private 
rights of way and attain speeds which 
enable them to compete successfully with 
their steam railroad rivals for nearly 
every class of traffic except long-distance 
passenger and freight business. This ex- 
tension of the electric railway has intro- 
duced new problems of discussion, such 
as fares, transportation of freight, etc., 
into the operating department as well as 
the exercise of the most advanced elec- 
trical engineering methods, not only in 
the transmission of the power at high 


voltage necessary to operate the cars, but 


in the car equipment as well. Up to the 
present, direct current has been used on 
the trolley wire or third rail, but if the 
experiments with single-phase motors, 
which it is announced are soon to be tried, 
prove successful, the possibility of the di- 
rect application of alternating current to 
railway work will remove some of the in- 
conveniences which now exist in the pres- 
ent system. 

I will not take the time of the con- 
vention to give the statistics showing the 
advance made in street railroading dur- 
ing the past year. Some of them will be 
brought out in the papers to be read, and 
statistics on the subject are published in 
the technical press from time to time. It 
is interesting in passing to note, how- 
ever, that eleven years ago there were 
about 1,800 miles of electric rail- 
ways in the country, while to-day 
there are between: 24,000 and _ 25,- 
000 miles, and that against an invest- 
ment eleven years ago in street railways 
of about $75,000,000, the total capital in- 
vested to-day is in the neighborhood of 
$2,000,000,000. These figures show that 
the time has come when we should no 
longer apologize for our existence, but 
we should take a stand individually and 
as an association for the protection of our 
rights as a corporation. 

It is a venerable saying that corpora- 
tions have no souls, and, perhaps, the 
credit that has attached to this aphorism 
accounts for the evident belief of the pub- 
lic that they have no feelings. We are 
here as members and managers of a class 
of corporations which is more intimately 
related than any other to the comfort, 
convenience and success of the people who 
live in cities and towns. Upon the orderly 
operation of a street railroad depends sub- 
stantially everything else that goes on in 
a thickly settled community. It is true 
that what we are operating is a valuable 
privilege granted by the public, but its 
value depends chiefly upon the sufficiency 
with which the public is served, and the 
public was moved to grant it solely from 
considerations of its own comfort and in- 


terest. The contract between the public 
and the street railroads, therefore is a 
contract of partnership and the interest 
of the partners is identical. What the 
public wants is the best possible service 
and only by giving the best possible gery. 
ice can we obtain the largest possible ye. 
turns for our money. 

I look forward to the day when the 
shareholders in street railway corpon. 
tions will stand up for their rights ag 


shareholders in the same sturdy gpirit 


which they would at once bring to th 
defence of their rights as individual 
The great street railway properties of thi 
country, and even the little ones, are » 
longer in the hands of a few rich ma, 


‘They are distributed in hundreds of 


thousands of shares ranging in par value 
from $5 to $100 among a countless body 
of the people. The heads of these prop. 
erties are no longer in any material de 
gree their owners. They «re, and ar 
coming more and more to be, simply the 
salaried employés of a great number of 
shareholders. They conduct the busines 
of these properties as a trust and they 
have nothing to do witli the stock 
market. Their one concern is to 
earn a dividend for iheir shar 
holders and pay it where it belong. 
Every shareholder is as much interested to 
protect the property against unjust dis 
criminations in the laws and to protect it 
reputation as a business organization # 
are any of us who are placed for the time 
being in charge of the property. Iti 
no less their duty than it is ours to insit 
that public officials shall treat these cor- 
porations equitably and honestly. 

This association has served an honor 
able and useful purpose for twenty-one 
vears, but the time may be at hand when 
the scope of its usefulness can be mater 
ally increased. I have already pointed 
out the injustice which is done corpor 
tions by municipalities and the need for 
public enlightenment, not only to the 
equity of their cause, but also to the ser 
ice which they are rendering the public 
There is one other point to which, hor 
ever, I would like to direct your alter 
tion, and that is in connection with the 
broader field of electric railroading which 
this country will certainly see during the 
next decade. ‘ 

I have already referred to the imme 
mileage of interurban electric railwis 
which has been built during the past f 
years, especially in the Middle Wet 


Many of these roads are hauling freight 
and it is a matter of great importance, fe 
only to these roads themselves, but to 
cities and towns which they servé 
the facilities which they should enjoy) © 
regards the interchange of freight a 
the steam railroads should be as fr 
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tween the steam railroads them- 
jr Phe first point requisite to this 
end is to have convenient connections with 
the neighboring steam railroads so that 
the freight cars can be passed from one 
to the other. ‘The right of the electric 
company to dema nd this has only recently 
heen decided in New York state in a case 
which was contested between the Hudson 
Valley Railway Company and the Boston 
& Maine Railroad Company, in which the 
Court of Appeals reversed the decision of 
the Appellate Division and rightly de- 
cided that an intersection and connection 
of the electric road and the steam road 


selves. 


should be made in the interests of the 
local shippers. ‘This right should be of 
sreat advaniaey to the electric railroad 
company, but the full benefit to the local 
shippers will not be derived until the full 
privileges of sn interchange of freight 
cars between the two systems shall be as 


universally recognized as they now are 


between stear: railroads, so that freight 
can originate on either the steam or elec- 
tric road. li: retofore in many cases the 
steam railro.! companies have shown an 
uwillingnes: to interchange freight with 
the competins electric roads on the plea 
that the lai!:r were not responsible in the 
same degre: 2s the steam railroads, and 
by this meas considerable freight trans- 
wrtation has heen diverted from the elec- 
trie railroa(!s. 

The poinis just mentioned indicate the 
broader problems which are being forced 
upon the electric railway interests of the 
country through the large increase in in- 
terurban = cicctric railway companies 


which naturally look to this association 


as the exponent of their interests. This 
is only natural because, while these lines 
do not operate upon the streets, the elec- | 
trical equipment problems connected 
therewith, as well as many of the other 


questions wliich arise in connection with 
their operation, are the same as those 
which interest. “street railway” managers 
proper. Ani while it may appear in- 
advisable to change the name of the 
American Sireet Railway Association to 


‘he broader field of electric 
railroading in which many of its members 
are engaged. i! should be understood that 
the association is not merely a street rail- 
Way organiz2'ion, but its scope covers the 
entire field of clectrit railway transporta- 


accord with 


tion. More ‘han this, it may seem de- 
stable to wel ome the participation of all 
companies er caged in electric railway 
transportation. for the reason that there 
$00 organiz::ion in the country which 
has aecomplis!i1 so much or at its annual 


conventions snd 
anywhere nexr 


exhibitions can afford 
. the same opportunity for 
instruction to ihose interested in electric 
transportation in its different phases. 
Heretofore no manager or engineer of a 
trunk line company which is contemplat- 
i or has ins'alled a system of electric 
Taction could join this association except 
8 @ Tepresentaiive of some street railway 
Pie but in view of the interest which 
: ra taken in electric railway equip- 
i by some of the large trunk line in- 
Tests and the undeniable future which 
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electric power will have for such trans- 
portation, especially for terminal and 
suburban work, the question will arise in 
the near future, if it has not already done 
so, whether the benefits which this asso- 
ciation can confer are available for com- 
panies which are not now eligible for 
membership. 

I will not attempt to suggest an answer 
to this question, but all signs indicate that 
it will be an important one during the 
next few years, if it is not so already. 


The convention then passed a vote of 
thanks to Mr. Vreeland, and in response he 
said: “The problem we have confronting 
us is not the problem that confronted the 
managements of street railroads ten years 
ago. The man who ran a street railroad 
at that time owned a large part of the 
capital stock, and dictated its policy with 
his hand upon his pocketbook. The street 
railroads of to-day are conducted by men 
who are technically and _ scientifically 
educated in the methods of management 


_ 
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and control and operation of these large 
corporations. The character of the serv- 
ice which is rendered to the public 
throughout the country, the development 
going on in the hands of men who have 
nothing to do with the financial questions 
connected with the property, is what has 
brought the electric railroad properties 
up to their present state. The electric 
railroad system has no history back of it. 
The man who works in this field is a 
pioneer, whether he is an operating man- 
ager or the electrical engineer or mechan- 
ical engineer. He has no literature to go 
to from which to gather information re- 
lating to the operation of these systems. 
All experiences in connection with this 
work must be obtained by hard work and 
the hard knocks that come from the 
actual operation of these properties. That 
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electric railroading has advanced to the 
stage in the world’s transportation that 
it has reached to-day, particularly in the 
United States and Canada, is an evidence 
of how hard we have worked, and how 
well directed our efforts have been, and 
how ably they have been supported by the 
great electrical and mechanical equipment 
companies in this country. They have 
spared no expense and no pains in the de- 
velopments which have had to do with 
the success of our industry, and it is but 
fair to them to say in the convention that 
they have had just as much to do with 
placing the electric railroad on the high 
pinnacle of advancement it occupies to- 
day as any of the distinctly operating or 
mechanical men in the country.” 

At. the close of Mr. Vreeland’s remarks, 
Mr. J. C. Hutchins, president of the De- 
troit United Railway Company, who has 
been confined to a hospital by illness, 
appeared at the convention and was 
greeted with applause. 

The secretary then read the report of 
the executive committee, which consisted, 
as in past years, of the minutes of several 
meetings held during the year. The re- 
port of the secretary and creasurer showed 
that thirty-five new members had been 
added to the roll since the last annual 
meeting; that twenty-one members had 
been withdrawn and two members sus- 
pended. The membership roll, according 
to states, gave a total of 191. The cash in 
bank to October 1, 1901, was $10,128.68. 
The receipts to October 1, 1901, were 
$18,507.53. The expenses to October 1, 
1902, were $8,559.50, leaving a balance of 
cash in bank October 1, 1902, of $9,- 
948.03. 

The first paper to be read before the 
convention was on “The Registration of 
Transfers,” by C. D. Meneely, secretary 
and treasurer of the Brooklyn Heights 
Railroad Company. 

Regarding the registration of transfers, 
the author thought there was a wide di- 
versity of opinion in the street railway 
world. No mathematical solution of this 
problem has yet been offered and he would 
not attempt any, but would brietly outline 
for discussion the chief arguments for 
and against the registration of transfers 
with a view to determining, if possible, 
the weight of evidence from which to 
draw a conclusion. The first question to 
his mind to be asked was: “Does non- 
registration divest the transfer of its cash 
value?” 

He cited an instance of where the nen- 
registration of transfers had undoubtedly 
been a factor in leading the dishonest 
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employé to appropriate for himself part 
of the company’s revenue. It would be 
conceded, he thought, by all practical rail- 
way men that the ideal method of obtain- 
ing revenue, assuming one uniform rate 
of fare, and a sure method of preventing 
transfer trading, would be to register all 
fares and transfers upon a single register. 
He outlined a plan by which the con- 
ductor, issuing a transfer instead of rez- 
istering it, would have to check up to 
himself from a separate pad a cash re- 
ceipt for every transfer issued. In this 
way he thought that the inducement to 
dishonesty would be very greatly de- 
creased. His method of checking the dis- 
tribution of these transfers and cash-fare 
receipts would be to establish a lottery 
system of awards, which would ensure the 
turning in of every receipt held either bv 
the conductor or passenger in the prospect 
of drawing a prize. He thought that there 
would be a great many minor advantages 
following from such a system as this, but 
he felt that there would always be more 
or less dishonesty on the part of con- 
ductors. It was his opinion, however, that 
the careful choosing of material, fair and 
considerate treatment, and the encourage- 
ment of a spirit of honesty and integrity, 
would always be the best safeguards for 
the protection of revenue. 

This paper was read by Mr. H. A. 
Robinson, and was discussed by Oren W. 
Root, Jr. W. E. Harrington, Camden: 
H. M. Sloan, Chicago; E. G. Connette, 
Syracuse; John I. Beggs, Milwaukee: 
W. E. Tarkington, Council Bluffs, and 
N. H. Heft, Meriden. 

At the Wednesday afternoon session let- 
ters of regret were read from Postmaster- 
General H. C. Payne, Milwaukee: Robert 
McCulloch, Chicago: C. S. Sergeant, Bos- 
ton; Walton. H. Holmes, Kansas City, 
and John M. Roach, Chicago. 

The next paper on the programme, 
“Steam Turbine Engines,” was laid over 
until Friday, at the request of several 
members who wished to discuss it. 

The paper on “Mutual Benefit Associa- 
tions,” by Oren W. Root, Jr., assistant 
general manager of the Metropolitan 
Street Railway Company, New York city, 
was then read and discussed by Messrs. 
Root, Connette, Hagerty, of Detroit; 
Beggs, Heft and Lang, of Toledo. 

The author outlined the policy in gen- 
eral of mutual benefit associations and 
assessment insurance, the main features 
of which must be embodied in any plan 
intended to benefit the class which the 
association had under consideration. He 
made the organization of the Metropoli- 
tan Street Railway Association, of New 
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York, the theme of his particular discus- 
sion, stating its formation and develop- 
ment. He then went on to tell the bene- 
fits which could be derived from such as- 
sociations and the care which should be 
exercised in the placing of the governing 
elements of the organization. 

Professor W. E. Goldsborough, of 
Purdue University, addressed the conven- 
tion in the interest of the Louisiana Pur- 
chase Exposition, and stated in detail 
what was being done for the accommoda- 
tion of electrical, and particularly elec- 
trical railway, exhibits. 

The paper, entitled “The Transporta- 
tion of Light Express and Parcel De- 
livery,” by George W. Parker, general ex- 
ecutive agent of the Detroit United Rail- 
ways, was then read, followed by a general 
discussion. This paper appears in another 
part of this issue. 

Just before the close of the session, 
President Vreeland said that there were 
in the New York Railroad Club a number 
of men who had secured prominent posi- 
tions through papers read on the floor of 
that club. Papers were read before the 
men who represented great railroad sys- 
tems, and any young man who read a 
paper at one of such meetings as these 
who showed good judgment and _ intelli- 
gence, with the ability for careful 
analysis, brought himself before every 
man who was connected with the promi- 
nent street railroad systems of the United 
States. He took this opportunity, as 
president of the association, to bring this 
to the attention of the convention in the 
hope of creating interest in the minds of 
young men in this particular work. It 
gave him an opportunity to bring himself 
before the men who were at the head of 
the various companies. In his twenty- 
five years of railroad experience he had 
been able to place a great many men in 
steam or street railroads, and the first 
knowledge he had of the capabilities or 
possibilities of these men was in listening 
to them before some society. 

Messrs. Goff, of Fall River; Heft, of 
Meriden; McCulloch, of Chicago; Good- 
rich, of Minneapolis, and Dyer, of 
Augusta, were then appointed a commit- 
tee on nominations. S. H. G. 





FRIDAY’S SESSION. 
[Speceal Telegram to the ELectricaL REvIEw. | 
Derroit, Micu., October 10—Presi- 
dent Vreeland called the meeting to 
order at 10.40 a. M. There was a large 
attendance. The president announced 


that the first business of the meeting 
would be the report of the committee 
on standard rules for the government of 
street railway employés. 





. Mr. W. E. Harrington, of Camden: 
“Mr. Brackenbridge, chairman of this 
committee, is not here, and it seems to 
be the sense of the committee that the 
rules which have been submitted express 
only the preliminary work of the com. 
mittee on the subject. We would request, 
therefore, that the committee be cop. 
tinued or a new one appointed.” 

President Vreeland: “Your president 
has had some conference with members of 
this committee. It seems advisable that 
the work should be done in a thorough 
manner before the rules are adopted. The 
matter of framing a standard set of rule, 
as you gentlemen know, for many years 
took a great deal of the attention of 
other associations. The New York State 
Street Railway Association now has q 
committee working on this subject, anj 
this committee recently made a pr 
liminary report. It has been suggested, 
as Mr. Brackenridge, of the Brooklyn 
Rapid Transit Company, lias given wp 
the operating department, that some one 
he substituted in his place, and that 
another be added to this committee # 
it can proceed with its work. The same 
members should go ahead with the work 
of the year so as not to lose that which 
has already been done.” 

After some discussion tiie following 
committee on rules was selected for the 
ensuing year: T. E. Mitten, of Buffalo; 
E. C. Foster, of Lynn; W. E. Harring. 
ton, of Camden, and E. G. Connette, of 
Syracuse, the last-named gentleman ti 
act as chairman. 

John I. Beggs: “A number of reais 
have been waiting for this association t0 
perfect rules which might give uniformity 
of conditions for employés. The mule 
submitted are suitable for interurban 
lines, but unsuitable for large cities ! 
think there should be some representa 
tives for large cities like St. Louis and 
Chicago. This committee is confined to 
the East. The rule compelling a car (0 
come to a full stop when passing another 
car is impracticable in a large city. I 
can not understand who mace such rule 

President Vreeland: “Ti has been ™ 
experience that it is wise to appoint coll 
mittees from a section of the counlt! 
where members can get together and hol 
meetings. Questions connected wil 
such work are generally covered 11! 
satisfactory manner by correspondent 
inasmuch as additional members 
make no difference to the committee - 
chair will follow the suggestion roy 
Mr. Beggs and appoint Mr. Rober! , 
McCulloch,. of Chicago, an addition 
member.” 
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Colonel. N. H. Heft presented the re- 
port of the committee on standardizing 
of apparatus, which was accepted. 

Colonel Heft stated that the commit- 
tee’s recommendations were in line and 
largely duplicated the standards of the 
Master Car Builders for rails, axles, 
journals, brasses, wheels, brake shoes, 
brake heads, etc. 

President Vreeland said all appreciated 
the importance of this committee’s work. 
The era of consolidation is at hand, and 
we will find many roads under the same 
management with different standards. 
As the chairman stated, the standards 


selected by ‘ie committee are established 
standards o! the United States through 
the M. C. 8. rules. It is hardly worth 
while, there !ore, to take time in discussion 
of the re} 


Paper o» “Steam Turbines,” by E. H. 
Sniffin, e/: ted interest, and the discus- 
sion was orticipated in by Messrs. Heft, 


Beggs, M»: toux, Sniffin, Palmer, Arnold, 


Wyman ii) others. 

The sicam turbine, said Mr. Sniffin, 
was not voung as it looked, its opera- 
tion being neither new nor novel, al- 
though its application, in its present sev- 


eral forins, to commercial power genera- 


tion is the achievement of recent years. 


The author considered the general 
character of the turbine as a type of mo- 
tor, contrasted with the piston engine, 
illustratine his remarks by illustrations 
and curve sheets. He detailed a number 


of interesting installations of steam tur- 
bines witli data relative to the efficiency 


and the advantages of small floor space 
and its ability to vary but little over 


wide ranges of load. It was shown that 
with a unit as small as 400 kilowatts, a 
result of 1!.17 pounds of steam per brake 
horse-power per hour ‘may be obtained, 
corresponling to less than 1334 pounds 
per indicate! horse-power. As the units 
become larver, the turbine is brought 
into comparison with the best steam en- 
gine practi. Here it still preserves its 
uniform ctiiciency, and its practical ad- 
vantages ar no less evident. 

The running of direct-connected alter- 
nating-current generators in parallel has 
come to be a frequent requirement, but its 
accomplishinent has been anything but an 
exact science. It was obviously not the 
work of the tyro to introduce into two or 
more units the identical conditions that 
will conver: reciprocating motion into 
synchronous rotating motion, correlating, 
as he must, the features of governing 
functions, inertia of reciprocating parts, 
Aywheel Weights, and radius and the like, 
ind it becomes evident that where suc- 
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cessful parallel running is achieved, it 
is the triumph of skill not only in de- 
sign, but in the handling of the machinery 
itself. 

The difficulties, he thought, cease with 
the turbine. There is no fluctuation of 
angular velocity. There was but one di- 
rection of motion, with no element to de- 
tract from even turning moment, and 
due to its speed there was stored up more 
flywheel effect than was present in the 
piston engine. 

The report on “Damage Claims,” by 
Mason B. Starring, was read and the dis- 
cussion was by Messrs. Beggs, Sloan, 
Bean and others. 

The successful adjustment of damage 
claims, said Mr. Starring, depends largely 
upon the personal equation. The per- 


- 
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sonality and mental characteristics of 
claimant and adjuster are the prime 
factors in all settlements. No matter 
how fair a corporation may be, may its 
adjuster be ever so able, yet if the claim- 
amt is so constituted as not to know fair- 
ness when he meets it, or so determined to 
bilk the company that no reasonable 
amount will appeal to his sense of right, 
then an adjustment must fail and resort 
be had to law. 

The paper on “Discipline of Employés,” 
by W. A. Satterlee, was read and dis- 
cussed by Mr. Harrington. 

This subject, the author said, was re- 
ceiving a great deal of attention from 
operating railway companies. He knew 
of no single change in the old methods 
of operation but one that should receive 
a more hearty support from all than some 
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standard system of rating the merits and 
demerits of employés, supplementing his 
remarks by an enumeration of the ac- 
counts which should be accredited for each 
phase of careful or careless service. 

The paper on “Signals,” by George W. 
Palmer, Jr., was read and discussed by 
Messrs. Potter, Wasson and others. 

This paper was a brief communication 
upon the possible improvements which 
seemed to be necessary due to the evolu- 
tion of electric and steam railroad prac- 
tice. 

The author felt that too much stress 
could not be laid on the necessity of giv- 
ing careful attention to the proper erec- 
tion and maintenance of the signal lines 
Regular and careful inspec- 
tions of all parts of the systems should 
be made, and everything done which 
might be necessary to keep it at all times 
in the best condition. 

The usual votes of thanks to the re- 
tiring officers, local committees, the press 
and the exhibitors were passed with much 
enthusiasm. 

The following officers were elected: 

President: Jere C. Hutchins, presi- 
dent of the Detroit United Railways, De- 
troit. 

Vice-presidents: First, W. Caryl Ely, 
president International Railway Com- 
pany, Buffalo; second, W. Kelsey Schoepf 
president Cincinnati Traction Company ; 
third, P. S. Arkwright, president Georgia 
Railway and Light Company, Atlanta, 
Ga. 

Secretary and treasurer: T. C. Pen- 
nington, secretary Chicago City Railway 
Company, Chicago. 

Executive committee: H. H. Vreeland, 
president Metropolitan Street Railway 
Company, New York; R. T. Laflin, gen- 
eral manager Worcester Consolidated 
Street Railway Company, Worcester, 
Mass.; Andover Radel, vice-president 
Middlesex & Somerset Traction Com- 
pany, Bridgeport, Ct.; Walter P. 
Read, vice-president Consolidated Rail- 
way and Power Company, Salt Lake 
City, Utah; William J. Hield, general 
manager Irwin City Rapid Transit Com- 
pany, Minneapolis, Minn. 

The only invitation for the next meet- 
ing was from Chattanooga. A commit- 
tee was appointed to decide as to the 
place of the next meeting, and whether 
Chattanooga would be accepted. The 
convention then adjourned until the ban- 
quet in the evening at the Cadillac Hotel. 

The banquet was a very enjoyable af- 
fair, a number of ladies gracing the oc- 
casion with their presence. The banquet 
speakers were numerous and spoke in- 
terestingly and eloquently. 

This has been a great convention. 

S. H. G, 


and devices. 
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ELECTRIC EXPRESS AND PACKAGE 
DELIVERY.* 


BY GEORGE W. PARKER. 


The establishment of the electric serv- 
ice is a boon to interurban towns, to 
which lines are being rapidly extended in 
all directions within a radius of from 
75 to 100 miles, and in a great many 
cases reaching towns and villages which 
have never heretofore enjoyed a railroad 
connection, or at the best, in a round- 
about way entailing great delay and al- 
most prohibitive expense. Electric serv- 
ice has also made next-door neighbors of 
communities between which, before its es- 
tablishment, even wagon communication 
was not satisfactory or feasible, so that 
the electric service may justly be regarded 
as the chief factor in suburban progress, 
though not yet a decade old. 

To the lay mind, the express and parcel 
business of the electric line or system 
would appear to be an additional and 
profitable use of the franchise, involving 
no additional expense beyond suitable 
rolling stock and the necessary train 
crew, but my experience has been that the 
operating expense tends to become greater 
than that of the passenger service, for the 
latter calls for no local stations or agents, 
the company assuming no responsibility 
before the passenger has been sighted and 
after he alights, while it does become an 
ensurer of freight or express from the 
moment of the giving of a receipt until 
it has taken one, thus necessitating a 
salaried agent and suitable depot facili- 
ties, stationery, ete. 

In addition to the foregoing handicap to 
a profitable operation of the express serv- 
ice, I find myself confronted, in Detroit, 
by an ordinance which prohibits the use 
of trailers, and worse still, which levies 
a tax of $1 per car per round trip, re- 
gardless of whether the car is empty or 
loaded. This tax is a radical departure 
from the good old days when the town or 
its public-spirited citizens gladly raised a 
bonus to encourage a railroad connection 
and then considered themselves highly 
favored. 

The management of a system should 
show a proper appreciation of the impor- 
tance of the express department, and its 
bearings on the continued and increasing 
prosperity of the system, in the building 
up of an interurban patronage, for it 
seems a necessary conclusion that the 
out-of-town dwellers will avail themselves 
of the mail-order and telephone facili- 
ties of the large city stores because of the 





* Paper read at annual meeting of the American Street 
Railway Association, Detroit, October 8, 9, 10. 
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convenient and speedy electric express car 
delivery to their doors, and the habit once 
formed of sending their shipments or 
orders via the electric express car must 
eventually result in more frequent trips 
on passenger cars for personal and wider 
selections of their requirements. 

But it must not be assumed that all 
branches of the system, or even all towns 
and villages on a branch, warrant the es- 
tablishment of an electric express service. 
The population, situation, products and 
future of each individual place, and the 
competition of existing steam roads, if 
any; also the old-established express com- 
panies must be carefully weighed, or that 
terrible ledger must be faced at the end 
of the year. 

To secure and hold the favor of the 
public I have found it necessary to insist 
upon and maintain high-class service, 
which means all the little details of care- 
ful handling, prompt transit and cour- 
teous treatment. This naturally calls for 
the cooperation of the entire management, 
especially in the operating department, 
and the personal attention of the general 
express agent and his assistant, at all 
hours, in all kinds of weather, and the 
ability to avert disaster when least ex- 
pected. But.he must not at any time 
neglect his office, to which all matters per- 
taining to the handling of express should 
be referred, and from which all instruc- 
tions as to rates, claims, complaints, etc., 
should issue. The best results can be only 
obtained by the employment of a travel- 
ing express agent, whose special duties 
should be the soliciting of business and 
the securing of routing orders from con- 
signees on shippers, which routing orders 
are instructions to shippers to forward all 
shipments in connection with the electric 
express. 

The traveling express agent should 
have an open ear for all complaints, 
diplomacy and a knack of handling peo- 
ple so he can always retain their friend- 
ship. In addition to the above, the travel- 
ing express agent should have the over- 
sight of the local agents at the various 
points, who are usually subject to frequent 
lapses by reason of inexperience. He 
should, moreover, be capable of acting as 
trainmaster in the proper distribution of 
rolling stock, especially in case his road 
or system should be so unfortunate as to 
be in the vicinity of the sugar-beet busi- 
ness or in close proximity to freight of 
that character. 

Where the system includes leased or 
other lines, in addition to its own, a cen- 
tral freight or express depot and a joint 
agent are absolutely necessary as a meas- 
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ure of economy and the proper handl; 
of the business. At Detroit, the Mos 
important thing to contend with has been 
the expense of handling, which prior t, 
the consolidation of the electric lines Was 
cared for through three separate depots, 
For instance, express from the rapid yj]. 
way system was handled through on 
depot; that from the Detroi & Pontiac, 
Detroit & Wyandotte, Detroit & North. 
western and the Detroit Rochester, 
Romeo & Lake Orion roads through an. 
other depot, and that express for the De. 
troit, Ypsilanti, Ann Arbor & Jackson 
Railway through yet another. This en. 
tailed an expense for each depot of ap 
agent and staff, which till only recently 
has been changed and the stations con. 
solidated in one large joint depot, now 
located on the corner of Fifth and Cop. 
gress streets, in close proximity to depots 
of steam roads and navigation companies, 
thus also decreasing cartage expense 
where interchange is necessary. 

The building is 45 by 195 feet. On 
one side is the team track or driveway, 
where freight is received and delivered, 
On the east side of the shed ther 
are double tracks with accommo 
tions for four cars on cach _ track, 
with ample room for switching. The in- 
terior of the shed is clear of all posts, 
thus giving ample floor space necessary 
for prompt receiving, sorting and loading 
the express and freight. ‘There is als 
cold storage for the protection of perish- 
able goods during the winter months. 

The joint express agent who woill 
have charge of a depot of this kind mus 
of necessity ‘be an experienced railroad 
man, also an accountant of no meal 
ability, as the duties covered are mati- 
fold, from the handling of « truck ona 
pinch, in the depot, to the settlement of 
his station accounts, which latter job be- 
comes complicated at times {rom various 
reasons, such as change in rates, error 
of agents, careless checking and hand- 
ling of freight, etc. 

It may be asked to what cliiss of freight 
or express should an electric service be 
confined? In this part of the country the 
electric express service may be said 1 
have its origin in the transportation of 
milk, which was originally handled in the 
small compartment on passenger cars 
served for baggage, but which has 0 
grown to such proportions as to tax dal 
the capacity of entire cars. ; 

In the handling of milk our experien® 
has been that the best results are obtains! 
by the issuing of milk tickets, which #* 
consecutively numbered, and taken i!” 
account through the cashier’s office. Thest 
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ticketa resemble our ordinary shipping 
tag; they are perforated in the middle, 
the lower portion being detached by the 
conductor carrying the cans when filled, 
and the other portion being left on to pass 
the empty cans on return trip. This 
shows the point of shipment, shipper, 
destination and to whom consigned ; this 


information being on both portions of 
ticket eliminaies the possibility of errors 
in delivery of cans when either filled or 
empty. ‘These milk tickets are charged 
for at so much per ticket, according to 
distance th. milk is to be carried, and by 
their use ures protection from loss 
through ba! accounts. 

It may bc added that the conductor, 
when acce))!ing shipments of milk, notes 
carefully that there is a ticket for each 
can. Afic* the shipment is loaded he de- 


taches th: !ower portion and encloses same 


to the aud‘or at the end of his trip with 
regular  ‘y-bill showing full particulars 
of cans ‘oaded, ticket numbers, con- 
signees’ : mes, ete.,.who in turn checks 
over the «imber of tickets enclosed, and 
if any irr -gularities, promptly advises the 
general ress agent who takes the mat- 
ter up w ‘h the conductor for explanation. 

When  clivering the full cans on ar- 
rival at cestination, the upper portion of 
ticket is ‘eft on the full can, which por- 
tion mus’ be on the can when it is to be 


returned for refilling, otherwise the con- 
ductor should not accept it until a ticket 
is providix!. These instructions are neces- 
sary on the return’ empties, otherwise 
there is possibility of your service being 
imposed tipon, through unscrupulous milk 
dealers ssnding their milk in by wagon 
or steam: road, and leaving your line to 
carry the empties back free of charge. 
The question may be asked, what is done 


with the !nst portion of the ticket? This 
portion is left on the can until the con- 
ductor siarts to distribute cans along the 
line, when this portion is detached and 
also returned to auditor at the end of 
trip, anc! jiandled in the same manner as 
the first. portion. 

Tappiny a great deal of territory that 
has hith: rio had no railroad connection 
has necessarily thrust wpon the electric ex- 
Press service at Detroit a class of freight 
that oug i 


not to be carried in equip- 
ment of that character, and which can 
not be discriminated against, the rates 
charged |cing governed by railroad 
tariffs for similar class of freight are in 
Some cases insufficient and therefore un- 
satisfactory from the revenue standpoint. 

It may |e interesting to know how the 
“xpress is handled on the system in this 
“cnity, so the following is a brief out- 


ELECTRICAL REVIEW 


line: For use in this service a full set of 
blanks has been designed and prepared 
with care. The shipper fills in the re- 
ceipt, showing the date, from whom 
received, to whom consigned, destination 
and a complete list of articles making up 
the shipment. This receipt is made in 
duplicate, a carbon copy being taken. 
The Detroit United Railway receives the 
property “subject to the conditions on 
the back hereof,” which are in the form 
usually adopted by common carriers. 

When express is received at the depot 
it is checked in on this shipping bill, or 
that part of the form marked “duplicate.” 
If the shipment agrees with the shipping 
bill, the original is receipted by the 
checker signing agent’s name with the 
checker’s initials. This receipt is retained 
by the shipper, and the duplicate is kept 
by the company and the shipment re- 
checked into car, thus giving the com- 
pany a double check on each shipment. 
Any exceptions as to shipment being in 
bad order, ‘etc., are noted on these ship- 
ping bills, thus enabling the company in 
case of claim to know the exact conditions 
the goods were in when received and for- 
warded. 

After goods have been received and 
loaded into express cars they are then 
billed out on a way-bill, this form being 
printed in three sizes—quarter sheet, half 
sheet and full sheet—the latter being 
121%4 by 16 inches. The way-bill is the 
same as express and railroad way-bills, 
forwarding point, destination, date of 
shipment and way-bill number showing 
in proper places. The way-bill numbers 
are arrived at by commencing with No. 1 
the first of each month, and numbering 
them consecutively until the end of the 
month. This way-bill number is used as 
reference in all correspondence relating 
to any particular matter coming up in 
regard to any shipment covered by 
this particular way-bill. The facts 
shown on the way-bill are designated by 
the headings of the various columns, 
which includes consignor, consignee, num- 
ber of packages, description, weight, rate, 
charges, advances, amount prepaid and 
total to collect. 

The rate is taken from the company’s 
regular express tariff, which is governed 
by the rules of the official classification. 

The rate on the different commodities 
handled are according to the value, di- 
mensions and weight of each article. For 
example, shipments of glassware, furni- 
ture or any articles liable to damage from 
breakage are given a much higher rating 
than articles that are packed in such a 
manner as to occupy less space in the ex- 
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press car and which will weigh more than 
the articles first mentioned. 

After this way-bill is complete, it is 
then copied in a tissue book, one extra 
tissue being taken. These extra copies 
are forwarded to the auditor daily, who 
checks the weights, rates and extensions, 
and files the tissue copy for future 
reference. 

On arrival of the shipment at its desti- 
nation the receiving agent checks the 
various shipments billed to his station 
from the original way-bills, noting ex- 
ceptions, if there be any, as to conditions 
of express when received from car. In 
case of there being any articles damaged, 
over or short, the receiving agent makes 
report of the fact on a special form, fill- 
ing in the information called for in the 
various blank spaces. This form is made 
out in duplicate, the original being sent 
to the forwarding agent for his report, 
on that portion of this form designated, 
“forwarding agent answer following 
questions.” This enables the forwarding 
agent to advise the receiving agent to cor- 
rect, in case of error in billing, and what 
course to pursue in case of overs and 
shorts. 

When money has been collected by the 
receiving agent he makes an entry of it 
in his cash book. Agents make daily re- 
mittances of money collected, holding in 
the cash drawer only a small amount for 
change. 

This system for the express service on 
electric lines radiating from Detroit was 
adopted with a view to handling express 
and all accounts relating thereto in as 
simple, practical and systematic a manner 
as possible. 

Baggage is no longer carried in and 
out of Detroit on regular passenger cars, 
but follows on the next express car at a 
uniform rate of twenty-five cents per 
piece not exceeding 150 pounds. Where 
the actual weight exceeds the latter- 
mentioned minimum, the first-class rate 
named in the express tariff is applied 
from and to the point to which baggage 
is going at actual weight. This arrange- 
ment was necessary on account of the ad- 
ditional expense involved in the handling 
of baggage and the low passenger rates in 
effect which would not allow of a free 
checking system. 

There is a future in the parcel feature 
of the business, if properly conducted, 
which problem we have not yet been able 
to solve to our satisfaction, owing in a 
measure to the peculiar conditions exist- 
ing at this point. Under our present ar- 
rangement we are accepting parcels 
weighing from one to fifty pounds for a 
minimum charge of fifteen cents going 
to points within a radius of forty miles, 
and a charge of twenty-five cents when 
going to points beyond forty miles. This 
charge, it must be understood, is for the 
electric express service only, with a slight 
additional charge for cartage in case the 
consignee wishes package delivered. 
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Exhibitors at Detroit. 





Electric Railway Men Inspect an Interesting Three = Day Industrial 
Exposition. 


[Special Telegram to the ELECTRICAL REvIEW. | 

Detroit, October 10—The second day 
of the convention was devoted to visiting 
the various exhibits. It was an interesting 
and progressive show. Praise for the en- 
terprise of exhibitors was heard on all 
sides. 

The exhibits at the convention of the 
American Street Railway Association 
were very attractive, and both in numbers 
and elaborateness were equal if not 
superior to those at any previous gather- 
ing. Among the many manufacturers 
who were represented were the following: 

The H. W. Johns-Manville Company, 
represented by J. W. Perry, manager, 
F. E. Meek and S. Finnen, of Chicago. 
The company was also represented by 
W. A. Buddeckie, St. Louis; D. T. Dick- 
son, E. B. Hatch and W. A. White, of 
Johns-Pratt Company, Hartford, Ct. 
This company had an exhibition of over- 
head trolley equipments, Sachs “Noark” 
fuses and Manville steam magnesia cov- 
erings. 

The American Steel and Wire Company 
was represented by W. C. Bogue, G. S. 
Knight, Jr., of Chicago; F. A. Keys, New 
York, and T. H. Sheppard, of Worcester. 

The Gold Car Heating Company, New 
York, was represented by D. G. Gold, 
president ; J. E. Ward and Frank Cahill. 

The Standard Paint Company, New 
York and Chicago, was represented by 
J. C. Shainwald, manager of the Chicago 
office, and B. C. Beckwith and D. R. 
Willard, Chicago. This company dis- 
tributed handsome souvenir card-cases. 

George Cutter, of Chicago, was present. 

The Sterling Varnish Company, Pitts- 
burg, Pa., was represented by A. S. King 
and S. C. Schenck, of the Pittsburg 
office. 

The Kellogg Switchboard and Supply 
Company, Chicago, exhibited a line of 
telephone apparatus adapted for street 
railway service. The company was repre- 
sented by F. L. Martin, manager of the 
publishing department, and R. H. Man- 
son, of the engineering department. 

The National Carbon Company, Cleve- 
land, Ohio, exhibited carbon brushes. The 


company was represented by N. C. 
«Cotabish, sales manager, and R. H. 
Mickey. 


The Partridge Carbon Company, San- 
dusky, Ohio, exhibited special street rail- 
way car motor brushes. The company 


was represented by James Partridge, 


The Le Valley Vitae Carbon Brush 
Company, New York city, exhibited its 
special type of motor brushes. The com- 
pany was represented by J. V. Clarke, 
treasurer. 

The Morris Electric Company, New 
York city, which company is now oper- 
ated by the new corporation, the Ameri- 
can Union Electric Company, had an 
elaborate exhibit of its products which 
includes the Fountain junction boxes, 
Morris rail-bonds, fare registers, the new 
motorman’s seat recently adopted at Buf- 
falo on street cars, and other electric 
light and railway 
products. This com- 
pany was represented 
by Elmer P. Morris, 
treasurer ; John Foun- 


tain, Jr, and E. 
Packer. 

Mr. Luther Stier- 
inger, the electrical 


engineer of New York 
city, was present at 
the convention. 

The Van _ Dorn- 
Elliott Electric Com- 
pany and the Van 
Dorn - Dutton Com- 
pany were exhibitors, 
and both companies 


were represented by 


Messrs. Dutton and 
Elliott. 

The Maltby Lum- 
ber Company, Bay 


City, Mich., exhibited 
specimens of railroad 
ties from its yards, 
and was represented 
by Messrs. T. A. and A. Maltby and 
Reynolds. This company was also repre- 
sented by the Misses White and Mc- 
Farland. 

The Electric Storage Battery Com- 
pany, Philadelphia, exhibited interesting 
types of accumulators as made for street 
railway station service. This company 
was represented by Charles Blizard, sales 
manager; J. L. Woodbridge, engineer 
sales department; G. H. Atkins, Chicago ; 
E. V. Stebbins, Cleveland; R. H. Klan- 
der, St. Louis, and also by Joseph E. 
Lockwood, president of the Michigan 
Electric Company, Detroit, and Harold 
Leaman. A pamphlet showing electric 
railway installation of storage batteries 
was distributed, 
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The Milwaukee Electric Company 
maker of dynamos and motors, : 
resented by John F. Blair. 

The Craighead Engineering Company, 
Cincinnati, exhibited a complete line of 
railway supplies and electric light sup- 
plies. The company was represented by 
Claude Johnson, sales agent, and A. f 
Payne, engineer. 

Eugene Munsell & Company, Ney 
York and Chicago, manvfacturer of 
mica insulating products, was represented 


was Tep- 


by Charles E. Coleman, manager of the 
Chicago office. 

The Dearborn Drug and Chemical 
Company, Chicago, exhibited boiler com- 
pounds and lubricants, and was repre- 
sented by R. F. Carr, W. B. McVicker, 


— 


G. W. Spear and Otto L. Flugel. 
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The Gould Storage Battery Company, 
New York, exhibited specimens of vali- 
ous sizes of Gould batteries and photo- 
graphs of street railway battery and 
booster installations. The co:pany was 
represented by W. W. Donaldson, sales 
manager; E. L. Draffen, Chicago, and 
A. B. Herrick, engineer. 

John F. Blair, of Detroit, represented 
the following companies: The Consdli 
dated Engine-Stop Company, New York; 
the Watertown Engine Company; J: W. 
Ruger Manufacturing Company; Amer 
ean Circular Loom Company, Chelsea, 
Mass. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., was Te 
sented by Dr. F, A, (, Perrine, presidest 
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and Messrs. Van Deventer, Arnold, 
Beggenthall, Dodd, Rushmore, Hough 
and Ray D. Lillibridge. This company 
exhibited a complete substation, includ- 
ing rotary three-panel switchboard, in- 
struments, circuit-breakers and switches. 
The Christensen Engineering Com- 
Milwaukee, exhibited some of its 


any, 

Se Aetvies! machinery, including two 
150-kilowait, three-phase, 200-volt alter- 
nators; thirty-horse-power, 500-volt, open 
steel motor; four-horse-power, 500-volt 
enclosed inotor, and also its standard 


street railway apparatus. ‘The company 
was represented by F. C. Randall, mana- 
ger; J. ©. Cunningham, J. J. Neff, J. F. 
Dixon, Jr., J. H. Denton, W. W. Power, 
Wm. Gobel, H. N. Ransom, J. J. Riley, 
J. E. Eldred, Jr., C. P. Tolman, N. A. 
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exhibited a full line of octagonal poles 
and round juniper poles. This company 
was represented by E. G. Chamberlin and 
F. L. Merrit. The company distributed 
octagonal pencils as souvenirs. 

The Okonite Company, New York, 
and the Central Electric Company, Chi- 
cago, were represented by George A. Me- 
Kinlock and others of his staff of the 
latter company. 

The John A. Roebling’s Sons Company 
was represented by Henry L. Shippy and 
M. L. Cockey, of New York, and Geo. C. 
Bailey, of Chicago, and Messrs. Swan, 
Tingley and Conover. 

The Standard Underground Cable 
Company was represented by J. R. Wiley, 
H. P. Kimball, A. A. Anderson and F. S. 
Viele. This company, on October 20, 
opens new mills for manufacturing cop- 
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Christensen, Charles D. Knight, W. L. 
Waters, J. C. James, W. J. Richards and 
F. L. tutechinson, manager of electrical 
sales, 

The General Supply Company, New 
York, was represented by -A. B. Dalby. 

The .'. M. Atkinson Company was rep- 
resente by Mr. Atkinson in person. 

The Continuous Rail Joint Company, 


Newark, N. J., was represented by Gen- 
eral Manager Braine and Messrs. B. M. 
Barr, Chapman, MeGough and Allen. 

Mr. 5. S. Barnard represented the 
Standari Vitrified Conduit Company, 
With hes iquarters in Parlor E at the 
Cadillac, and distributed attractive cir- 
culars to a great many callers. 


The Standard Pole and Tie Company 


per, weather-proof, magnetic and rubber- 
covered wires. 

The Buckeye Electric Company, Cleve- 
land, Ohio, manufacturer of incandescent 
lamps, was represented by M. K. Eyre. 

Albert J. M. Anderson Manufac- 
turing Company, Boston, was represented 
by Ernest Woltman, and exhibited a new 
overhead trolley device. 

The Standard Varnish Works, New 
York, was represented by John C. Dolph, 
manager insulating department, and dis- 
tributed attractive aluminum souvenirs. 

The Chase-Shawmut Company, Boston, 
was represented by F. D. Mortimer, and 
exhibited new types of. rail-bonds. 

The D. & W. Fuse Company, Provi- 
dence, R. I., was represented by A. Hall 
Berry, New York manager, and exhibited 
non-arcing fuses. 


The F, H. Lovell & Company, New 
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York, was represented by A. Hall Berry, 
gerieral manager, exhibiting line equip- 
ments. 

The Waclark Wire Company, New 
York, was represented by H. F. Sanville, 
Philadelphia manager. 

The F. Bissell Company, Toledo, exhib- 
ited cables and conduits. 

The Crocker-Wheeler Company, Am- 
pere, N. J., was represented by P. A. 
Bates, assistant secretary, Ampere, N. J.; 
Julian Roe, Chicago manager; F. B. De 
Gress, New York manager; W. H. Wiss- 
ing, St. Louis manager; W. F. Sullivan, 
Cleveland manager; W. J. Hartwig, De- 
troit agent; C. W. Startsman, Ampere. 
This company gave a trolley trip to 
Rochester power plant, over the Flint di- 
vision of the Detroit United Railways, 
Thursday afternoon, which plant it 
equipped. Several special cars were filled 
with guests. 

The J. G. Brill Company, Philadel- 
phia, was represented by Messrs. J. A. 
Brill, D. B. Dean, W. H. Heulings, George 
Haskell, S. M. Curwen, and exhibited 
modern cars and trucks. 

The General Electric Company’s repre- 
sentatives were, among others, General 
Eugene Griffin, and Messrs. Lovejoy, 
Mahoney, Beach, Barry, Pierce, Rosen- 
thal, Mullin and Gale. This company’s 
exhibit occupied 2,000 square feet, and 
the principal feature was the exhibition of 
type “M” controllers used on the Man- 
hattan Elevated Railroad, New York. 
Railway motors of many types, new type 
third-rail shoe, electric air compressors 
with automatic governors, type “H” oil- 
break switch, 300 amperes at 12,000 
volts, direct and _  alternating-current 
rotary converter, panels, standard types, 
and much smaller railway apparatus were 
shown. An interurban car, equipped 
with type “M” controllers and General 
Electric system throughout, carried visit- 
ors around the city. 

The Ohio Brass Company, Mansfield, 
Ohio, was represented by F. B. Black, 
president; C.. K. King, secretary, and 
Messrs. Harwood, Wilkinson, Mead, Gar- 
land, Uthoff, Schwable, Manfred and 
Bunting. This company exhibited a 
complete line of all-wire rail-bonds, over- 
head trolley line equipments and braas 
and copper products. 

H. F. Sanville, Philadelphia, was pres- 
ent, representing a half dozen manufac- 
turing companies. 

Thomas H. Grier, Chicago, repre- 
sented the American Circular Loom Com- 
pany, of Boston; the Nungesser Battery 
Company, and other interests. 

Harry P. Brown, New York, was 
present in person, accompanied by several 
representatives. His exhibit was equipped 
with a 3,000-ampere testing apparatus, 
and he permitted visitors to have facili- 
ties for testing bonds, switches, circuit- 
breakers, fuses, etc. 

The National Battery Company, Buf- 
falo, was represented by J. P. Devine, 
vice-president. The company is now 
placing new types of its battery on 
the market and can supply batteries of 
all sizes, It has a large establishment at 


(Continued on page 492.) 
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Electrical Notes from 


N ELECTRIC traction system has 
A lately been installed in Paris, 
which combines the electric loco- 
motive using accumulators and the trolley 
system. For some years past the Paria- 
Arpajon Company operated a suburban 
road which extended from the fortifica- 
tions as far as Arpajon, a distance of 
seventeen miles, using trains drawn by 
small steam locomotives. At a later 
period trains were run within the city as 
far as the Odeon, but as steam traction 
was not allowed in the city the company 
was obliged to use compressed air loco- 
motives, which took the trains into the 
city and vice versa, and outside the walls 
they were coupled to the steam loco- 
motives. The trains used inside the city 
were made up generally of four cars of 
forty places each, and for the suburbs 
this number was increased to six cars, 
using a steam locomotive of twenty-five 
tons. The system had the disadvantage 
of using large trains which ran at infre- 
quent intervals, and consequently the 
number of passengers carried out of the 
city was inferior to what it would be if 
smaller and more frequent trains were 
used. Accordingly, it was decided to use 
electric traction for the traffic inside the 
city, and also in part for the suburbs, the 
new system working in connection with 
the old, and perhaps in turn to replace 
it altogether. In the present system elec- 
tric locomotives worked by accumulators 
are used for the traffic inside the city 
limits, and the trolley is employed for the 
suburban line. Inside the city the train 
is made up of a locomotive and a trolley 
car, as will be noticed in the engraving. 
Here the trolley car acts as a trailer and 
has its pole lowered. In times of heavy 
‘traffic a trailer of the same size as the 
trolley car is added. The train, traversing 
the city, arrives at the fortifications, 
where the electric locomotive is un- 
coupled and run into the station, and the 
trolley car proceeds to the suburbs using 
the overhead line which commences here. 
In the meantime the electric loco- 
motives are recharged at the station, and 
when a trolley car or train comes in from 
the suburbs a locomotive is run out 
and coupled to it for the passage through 
the city. At present the electric system 
is used as far as Antony, a distance of 
seven miles. 

The electric plant, which is installed in 
the same building as the air-compressor 
plant, contains at present two direct- 
connected charging groups of 300 horse- 
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(By Our Special Correspondent.) 


power each. The dynamos of the 
Schuckert type have 225 kilowatts ca- 
pacity and work at 550 volts. The elec- 
tric locomotive, which is one of the novel 
features of the system, is of a very simple 
and substantial build and resembles a 
short car. The inside floor space is en- 
tirely occupied by the batteries, which 
are contained in eight boxes of water- 
proof wood. The boxes are not removed, 
but the batteries are charged in place by 
a cable which connects them with the 
main charging-posts. The accumulators 
are of the Tudor pattern, and a loco- 
motive contains 240 cells of 110 ampere- 
hours. The locomotives have two axles 
without separate trucks, and on each 
axle is mounted a_ fifty-horse-power 
motor. At each end is mounted a dupli- 
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be obtained, the process may be used to 
advantage, and M. Stassano, a prominen} 
engineer, has been making experiments 
for some time past in this direction, He 
now claims to have built an clectrie fyy. 
nace which will produce iron of good 
quality on a commercial scale. Several 
furnaces of this kind are now in oper- 
ation in the Camonica Valley, and they 
receive current from a neighboring hy. 
draulic plant. Each furnace takes about 
500 horse-power. The heat required for 
the reduction is obtained from the are 
and carbon is used only in the necessary 
quantities to bring about the reduction of 
the ore, as it is desired to economize the 
carbon as much as possible. The furnace 
is of cylindrical shape and has an open- 
ing in the side for introducing the ma- 

















Paris-ANTOUy ELEctTRIc Ling, LOCOMOTIVE AND TROLLEY CAR. 


cate set of controllers. The batteries are 
recharged after each trip in order to keep 
them in good condition. For this the 
locomotives are run into the station and 
connected by the cables to a charging 
board which has four sets of terminals, 
so that four locomotives can be charged 
at once if need be. The trolley cars are 
mounted upon two Peckham trucks, each 
having a fifty-horse-power motor. The 
cars have a central entry, with first and 
second-class compartments on either side. 





According to the recent accounts the 
production of iron and steel in the elec- 
tric furnace has been making rapid prog- 
ress, and it is expected that before long 
several plants of this kind will be oper- 
ated on a commercial scale in different 
parts of Europe. In Italy especially, 
where fuel is scarce and water power may 


terial. At the top is a second aperture 
for the escape of the gases. The carbon 
electrodes enter at the sides and are some- 
what inclined. The outer ends of the 
carbons are provided with metallic col- 
lars to receive the current cabl:s. The 
furnace is made to revolve about an axis 
which is slightly inclined from the ver 
tical, so as to obtain a good mixture of 
the material. The charge cousists of 
iron ore, crushed or powdered, and the 
powdered carbon for the reduction. The 
melted iron collects at the base and is 
run out by a hole in the side just above 
the bottom of the furnace. The process 
requires about two horse-power per pound 
of metal. 





Newer still is a process used in Sweden 
for obtaining cast steel by the electric 
furnace. The experiments which have 

















October 11, 1902 


been carried on at one of the large iron 
works at Gysinge for some time past have 
now proved successful, and the inventor 
claims that cast steel may be produced 
by the electric furnace which is superior 
in many respects to the ordinary steel. 
The first experiments were carried out in 
small furnace installed by 


1900 with a 

M. Kjellin, a prominent engineer, and it 
was found that a very good metal could 
be produced. In this case a dynamo of 
eighty kilowatts was used, and the fur- 
nace yielded 600 pounds of cast steel per 
twenty-four hours’ run. The furnace 
was a siuall one, however, as it took a 
charge of only 180 pounds of ore, and 
soon after a larger one was built which 
took 400 pounds. Using a dynamo of 
fifty-eight kilowatts, a run of 1,300 to 


1,500 pounds in twenty-four hours was 
obtaine’. In this furnace a charge of ore 


lasted three or four hours, and it thus 
took six or eight charges per day. In 
view of these results a new furnace has 
lately Leon constructed on a much larger 
scale to produce considerable quantities of 
metal. A hydraulic plant has been 
erecte|, ind the current is furnished by a 
300-hors:-power turbine set. The furnace 
has been built to receive a charge of two 


tons o! material; and it is proposed to 
manufacture the steel on a commercial 
scale. ‘ihe inventor claims that the steel 
thus produced is of superior quality, and 
it has an exceptional hardness and den- 
sity; at the same time it 1s homogeneous 
and shows a high breaking test. Its 
superiority to the ordinary steel is at- 
tributed to the absence of gases during 


its formation. Chrome and tungsten 
steels cin also be produced by varying the 
nature of the charge. The tungsten steel 
makes specially good permanent magnets, 
and these are more powerful for a given 


size than ordinary tungsten steel. As to 
the cost of production it is stated that it 
is not higher than for the usual methods, 
especially where water power is used. 





Electric automobiles will no doubt be 
well represented at the coming exposition 
which is io be held at Paris from Decem- 
ber 10 to 25. In last year’s show a num- 
ber of interesting electromobiles were to 
be seen, and this year promises to bring 
out several of the new petrol-clectric 
types on which several inventors are now 
at work. ‘lhe Lohner-Porsche system, an 
Austrian { ype which has already been de- 
scribed, has been taken up in France by 
the Panhard & Levassoir firm, one of the 
most prominent of the Paris constructors, 
and it has already awakened a great in- 
terest. M. Jeantaud, another constructor 
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who has hitherto built only electric auto- 
mobiles, has also taken up the petrol- 
electric idea, and is now working on a type 
which he expects to bring out before the 
end of the year. The Kriger petrol-elec- 
tric machine, with which experiments 
were made early in the year, is now being 
improved and will doubtless be on exhi- 
bition. Several new types of storage bat- 
tery are also promised. The exhibits will 
be divided into sixteen general classes, of 
which the most important include auto- 
mobiles of all kinds, construction ma- 
terial, pneumatics, trucks and mechanism, 
motors, accumulators, etc., besides pub- 
lications and journals. The show will 
be held as before in the Grand Palais, 
which although it has an immense floor 
space will no doubt be entirely occupied 
by the exhibits, as last year. The com- 
mission has arranged to have the exhibits 
insured, and has made strict rules as to 
the use of inflammable material. The 
Automobile Club, which is directing the 
affairs, is to award diplomas and medals 
in each class. It is expected that special 
customs regulations will be arranged for, 
so that foreign exhibits can be brought 
into France free of duty, provided they 
are exported after the show. 





At the recent congress of the French 
Association for the Advancement of 
Science, which has been held at Montau- 
ban, M. J. Rocca gave an account of the 
new Milan-Vanese electric railroad, which 
is now in successful operation. It will be 
remembered that the line starts from 
Milan, reaching Gallarete, which is 
twenty-four miles distant; it is double 
track between these points. From the 
latter station there are three branches of 
single-track road, the first of which ex- 
tends to Porto Cerisio, twenty miles; the 
second to Laveno, nineteen miles, and the 
third to Arona, at twenty-two miles. The 
current is at present furnished by a steam 
plant, but.a hydraulic station is now being 
erected near-by, which will use the water 
of the Tessin. The steam plant, which is 
located at Tornavento, contains at pres- 
ent three generating sets of 750 kilowatts 
each, giving three-phase current. The 
hydraulic plant is to have eight turbine 
and dynamo sets of the same capacity. 
The alternators give 13,000 volts which 
is transmitted by overhead line to five 
substations along the route, where it is 
reduced to 650 volts direct current to 
feed the third-rail contact system. The 
line has been running successfully for 
some time, and M. Rocca gives some in- 
teresting details as to its operation. At 
present electric traction is in use on the 
Milan-Gallarete line (twenty-four miles), 
and on a part of the Porto Cerisio branch 
extending to Vanese, making a total of 
thirty-six miles. On’ the remainder of 
this branch the work is practically finished 
and the trains will soon be running. The 
other branches of the road have not yet 
been completed. The preliminary trials 
of the system were carried out during the 
latter part of October last, and at first 
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the electric trains were run along with 
the regular steam trains, but as the elec- 
trie system worked well the steam trains 
were taken off, and at the end of the year 
the line was operated entirely by the elec- 
trie system. At first some difficulty was 
experienced in organizing the electric 
service, as the Milan-Vanese road con- 
tinued to form part of the regular rail- 
road system and had eight and one-half 
miles of track in common with the main 
trunk line from Milan to Turin, over 
which the traffic is heavy. Besides, as 
the road passes through several impor- 
tant industrial centres, it is obliged to 
carry considerable freight and express 
matter, besides passengers and baggage, 
postal matter, ete. It was at first pro- 
posed to use trains made up of a motor 
car and trailer, while the electric loco- 
motive was reserved for the baggage 
trains. At present, however, a heavier 
train is used, which includes several pas- 
senger coaches of the railroad type, be- 
sides a light baggage car with postal com- 
partment. 

In time of heavy traffic the train is 
made up of four motor cars and four 
trailers, the motor cars being placed at 
the ends of the train. The electric loco- 
motive is used to form a train which com- 
prises two to four passenger coaches, two 
trailers and one postal car. It is pro- 
posed to build several new electric loco- 
motives of larger size, as well as a motor 
car especially fitted out for postal service. 
The latter will also have a baggage com- 
partment. This motor car can also be 
used for drawing several trailers. The 
present electric locomotive, of which but 
one has been built, can draw 150 tons 
at a speed of thirty miles an hour, while 
the new ones are to take a train of 300 
tons with a speed of forty miles. In the 
early part of the year there were twenty- 
three electric trains passing daily be- 
tween Milan and Gallarete. Of these, 
sixteen trains circulated as far as Vanese, 
and included six trains made up entirely 
of passenger cars, eight trains with pas- 
senger and baggage cars and two trains 
which take passengers and express matter. 
Two of the trains are devoted to the high- 
speed service and make the trip from 
Milan to Vanese, or thirty-six miles, in 
fifty-three minutes. These trains make 
only one intermediate stop at Gallarete. 
The express trains, of which eight are 
used, have a slower speed and make two 
additional stops. The number of trains 
was increased to thirty-two in the sum- 
mer, including seven special high-speed 
trains and ten express trains. The third- 
rail contact system has proved quite suc- 
cessful in this case and gave no difficulty 
at the high speeds which were used. No 
trouble has been experienced from the 
snow, as was feared. In fact the contact 
shoe, which slides upon the rail with con- 
siderable pressure, is sufficient to clear 
away the snow without the aid of extra 
brushes or scrapers. It is advisable, how- 
ever, to have two pairs of contact shoes 
so as to effectually remove the hardened 
snow from the rail. C. L. Duran. 

Paris, September 27. 
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EXHIBITORS AT DETROIT. 
(Continued from Page 489 ) 
Buffalo, which is well equipped. This 
company recently received large orders 
from the Narragansett Electric Lighting 
Company, of Providence, R. I. 

The Union Mica Company, manufac- 
turer of electrical mica products, was 
represented by Albert Korst. 

Rossiter, MacGovern & Company was 
represented by Frank MacGovern and 
J. W. Archer, of New York; R. J. Ran- 
dolph, manager of the Boston office, and 
J. A. Pearce, manager of the St. Louis 
office. 

The New Haven Car Register Com- 
pany was represented by W. W. Anthony 
and others, and exhibited a complete line 
of registers. 

The Triumph Electric Company, Cin- 
cinnati, manufacturer of dynamos and 
motors, was represented by L. B. Bryce. 

The Bullock Electric Manufacturing 
Company, Cincinnati, was represented by 
F. G. Bolles. 

R. W. Conant, Boston, exhibited line- 
testing outfits. 

The Sterling-Meaker Company was 
represented by J. H. Carson. 

The Western Electric Company, New 
York and Chicago, was represented by 
Messrs. Cobb, Harper and others. 

George C. Ewing represented the Nernst 
Lamp Company and street railway in- 
terests. 

Major Henry Clay Evans, of the Fed- 
eral Steel Company, was present and 
always attends these conventions. 

The Mechanical Boiler Cleaner Com- 
pany, Providence, R. I., was represented 
by Messrs. Alexander and Mason. 

The Phelps Company, Detroit, manu- 
facturer of “Hylo” lamps, was repre- 
sented by W. J. Phelps and others. 

The Shelby Electric Company, incan- 
descent lamp manufacturer, was repre- 
sented by Arthur Reid. 

The Stromberg-Carlson Company, Chi- 
cago, was represented by Messrs. J. J. 
Nate and Rousseau. 

The American Electric Heater Com- 
pany, Detroit, was represented by E. H. 
Scranton. 

The Garton-Daniels Company, Keo- 
kuk, Iowa, was represented by J. V. Titus, 
secretary. 

The New Process Raw Hide Company, 
Syracuse, was represented by Messrs. 
Meachem and Vosburgh. 

The Helios-Upton Company, Phila- 
delphia and Chicago, manufacturer of 
storage batteries and arc lamps, was 
represented by Major Frank H. Clark, 
manager of the Chicago office. 

The electrical men of Detroit extended 
many courtesies to the visitors. Mr. J. E. 
Lockwood, president of the Michigan 
Electric Company, was constant in his 
attention to numerous friends. 

The Westinghouse Electric and Manu- 
facturing Company exhibited a rotary 
converter of the design used by the New 
York Rapid Transit Subway Construc- 
tion Company, and a complete multiple- 
control system on two cars, embodying 
compressor air controlling apparatus 


ELECTRICAL REVIEW 


with electromagnetic valves, and all other 
portions of the electric equipment for 
these cars. Complete line railway motors 
for city, suburban and interurban service, 
and various types of transformers, three- 
phase, induction motors, and much de- 
tailed railway apparatus. A large staff 
of Westinghouse representatives from 
the engineering department of the Pitts- 
burg offices and branch offices, and from 
all American and several foreign branches 
was present. S. H. G. 
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The Ohio Electric Light Association. 


The following programme is announced 
for the tenth annual convention of the 
Ohio Electric Light Association to be 
held at the Crittenden Hotel, Columbus, 
Ohio, October 14-16, 1902. The con- 
vention will open at 9 a. M. Tuesday, 
with the meeting of the executive and 
other committees, which will be followed 
by the president’s address. The after- 
noon session will be devoted to a discus- 
sion of “The Present State of Meter De- 
velopment” and “The Proper Method of 
Handling Meter Departments.” Tuesday 
evening will be left open for entertain- 
ments. 

At Wednesday morning’s session a 
paper will be read by E. E. Keller, on 
“The Present Development of Steam Tur- 
bine Units.” This will be followed by 
discussion of the proper lines of reaching 
new business. 

At the afternoon session there will be a 
discussion of “Hot Water versus Steam 
Heating as an Adjunct to an Electric 
Light Plant.” Following this will be 
reading and discussion of topics suggested 
in the question box. 

In the evening an inspection trip will 
be made to the Ohio State University. 
Special features of interest to members 
will be displayed. The session Thurs- 
day will open with a _ discussion 
of “What Is the Reliability, Regula- 
tion, Power-Factor and Efficiency of 
Present Forms of Alternating-Current 
Series Are Lighting Apparatus.” The 
different systems will be considered. The 
afternoon session will be devoted to un- 
finished business and entertainment. 








The special train over the New York 
Central and Michigan Central railroads, 
which left New York Tuesday afternoon 
of this week for the Detroit convention, 
was well patronized and arrived on time. 
A number of Boston people joined the 
train at Albany. Among those in the 
party, all of whom were from New York 
except otherwise noted, were: H. L. 
Shippy, M. L. Cockey, Frank MacGovern, 
John W. Archer, Charles Blizard, J. T. 
Cunningham, Stephen H. Goddard, W. J. 
Floyd, E. H. Peckham, R. H. Beach, C. C. 
Pierce, E. H. Mullin; Colonel N. H. 
Heft, New Haven, Ct.; Oren Root, Jr.; 
Charles Alexander, Providence, R. I.; 
W. R. Reitzel, York, Pa.; R. H. Fraser, 
Schenectady, N. Y., and M. M. Garland. 
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GREAT BRITAIN ELECTRIC Notes, 
(By Our Special Corresp mdent.) 

Profiting, no doubt, by the experience 
at Wolverhampton, two other, but smaller 
municipal bodies have decided to try ex 
perimentally the surface contact system of 
electric traction. The township of Tor- 
quay, as I stated in these notes at the 
time, originally decided upon the Kings. 
land mechanical surface contact system, 
which was described in the KH LECTRICAL 
Review last year, but it has since been 
found that the sandy nature of the soil 
in that Devonshire town is all against the 
utilization of the system. It is now pro- 
posed to experiment with the Dolter sys. 
tem. The report of the special! committee 
of the town council, which was appointed 
to enquire into the matter, stated that the 
conduit system was not one which could 
be recommended, by reason of the great 
expense. The overhead trolley system was 
considered unsightly, although it was 
admitted that this system was compar- 
tively free from accident. At the same 
time, by its selection of the surface con- 
tact system, the committee no doubt had 
in mind the fact that the only fatality 
up to date on the Wolverhampton surface 
contact system has been one horse. At 
Swansea the Kingsland system, men- 
tioned above, has been decided upon. It 
may be mentioned that there is at pres- 
ent in Swansea a company runuing trd- 
ley lines with an average mileage, but 
the new lines will be constructed by the 
corporation, and the decision in question 
appears to be the result of a visit to the 
second Tramways and Light Railways 
Exhibition in July. 





A bit of stir is raised now and again 
by some local authority just embarking 
upon the responsibilities of electric sup- 
ply, advertising for an electrical engineer 
with the usual qualifications—if not more 
than usual—at a ridiculously low salary. 
A similar subject for “dog-day” discus- 
sion has been afforded by the town of 
Tonbridge, in Kent, advertising for such 
a man at £150 per annum. A short time 
ago the neighboring town of Tunbridge 
Wells sought a chief assistant at the pr0- 
portionately munificent stipend of #! 
a year, and by this time the subject 84 
little bit worn over here. It certaisly 
tends to put the profession in a poor light 
but inasmuch as these particular situ 
tions were both soon filled up, the only 
argument is that, like everything else ” 
the world, electrical engineering 18 be 
coming a little bit overcrowded, probably 
the result of the numerous pol Ke 
which have been instituted during 
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ast few years. But it does not always 
follow that the quality of the training is 
of the highest class, and this may event- 
nally be reflected in central station prac- 
tice. However, more able writers than 
myself have already dealt at great length 
with this state of things, and I merely 
refer to the matter as an item of news. 





No doubt some of my readers will 
recollect the novel electric railway built 
somewhere about the year 1896 by Mr. 
Magnus Volk along the seashore at 
Brighton, which at high tide had the 
running rails covered ‘with the sea, the 
cars being mounted on ‘a high trestle ar- 
rangement, which also was in the water 
at high tide to a depth of several feet. 
For some reason or other, however, the ar- 
rangement does not appear to have been 
a complete success financially, and it is 
now to be dismantled and substituted by 
another linc running on a viaduct close 
to the chalk cliffs, and when completed 
there will be no necessity for the trestle 
ears to be employed. In fact, ordinary 
tramears will be used, and there is some 
talk of utilizing the original elaborate 
saloon cars as shelters on the pier. Mr. 
Volk, the owner of the line in question, 
was several years endeavoring to get the 
sanction of the Brighton town council 
to the original line, and he is to be sym- 
pathized with that it has not been more 
successfiil from a pecuniary point of view 
to repay him for much good work as a 
pioneer of electric traction in Great 
Britain. 





If thers is one place more than another 
in Great Britain where electric traction is 
making great headway it is in Lancashire, 
where the effect of its competition is being 
keenly fvlt by the steam railway com- 


panies, which, in more than one instance, 
have been forced to issue reduced sched- 
ules of fures and to offer various other 
advantages in the shape of season tickets, 
ete, to retain their traffic. One of the 


chief factors in this state of unrest has 
been the South Lancashire Tramways 
Company, which has now a tramway line 
running from Liverpool to St. Helens— 
an hour's ride—for which journey the 
fare is something like half that 
on the ordinary railways.. This com- 
pany has Parliamentary sanction to a 
huge mileage in this locality, and the 
steam railway companies would appear to 
be viewing the future with something akin 
to alarm. In Liverpool even the electric 
overhead railway is feeling the effects of 
the competition of the town council’s elec- 
tric tramways, and, generally speaking, 
the progress of electric tramway traction 
i this quarter of Great Britain should 
remove much of the pessimism still pre- 
Vailing in other parts. A. W. 
London, September 12. 
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Electrical 


Patents 


Mr. Charles D. Jenney, of Indianapolis, 
Ind., proposes a new trolley pole consist- 
ing of two parts, a rigid tubular shank 
and a spring portion preferably in the 
form of a coiled spring, the upper end of 
which receives the lower end of the shank 
to which it is fastened. The lower end of 
the spring is secured within a bowl-like 
socket attached to the deck-plank on the 
top of the car. The inventor claims that 
any means may be employed in securing 
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this lower end, but he shows a washer 
having a peripheral seat in which the 
lower coil of the spring fits, this washer 
being held in place in the bowl by a ver- 
tical bolt passed through the deck-plank. 
As will be readily seen, a pole of this 
character will yield in any direction so 
that all necessity for pivotal connections 
and complicated spring supports are ob- 
viated, it being capable of sidewise as well 
as front and rear inclinations without 
being revolved. 

Webster B. Wheeler, of Fullerton, Neb., 
has taken out a patent for an electrically 
controlled opera-glass, covering an im- 
provement over his previously patented 
device. An extract from the patent de- 


scribes the invention as follows: “My in- 





ELECTRICALLY CONTROLLED OPTICAL 
APPLIANCE. 
vention comprehends, broadly, a part hav- 
ing a bore and a sight controller for said 
bore in conjunction with a solenoid 
adapted when energized to operate such 
sight controller, the latter consisting 
usually of a pivotally mounted shutter or 
flap provided with a core for said solenoid. 
In the coin-operated opera-glass, dis- 
closed by the patent aforesaid, I operate 
the sight controller or shutter by an elec- 
tromagnet, the circuit in which said mag- 
net is situated being closed through 
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means actuated by a coin. In practice I 
have found that there is a tendency at 
times to jar the glasses to such an extent 
as to move the armature away from the 
magnet while the same is energized, and 
when the glasses are held in a certain 
position the magnet can not attract its 
armature, so that the shutter can not 
be opened. By virtue, however, of my 
improvements these obstacles are over- 
come, and in order to secure the best 
efficiency I enclose the shutter in the 
solenoid, and in this way also economize 
space. The instant that the solenoid is 
energized it attracts its armature on the 
shutter, so as to open the said shutter, 
whereby an unobstructed vision may be 
had through the bore which said shutter 
controls, provided, of course, another 
shutter or shutters, also controlling the 
said bore, are open, notwithstanding the 
position the glasses may occupy, and this 
relation will be maintained as long as the 
solenoid is energized; and in order to 
positively hold the electrically governed 
shutter against the vibration while the 
circuit is closed, I provide a strip of soft 
iron longitudinally of the solenoid and 
interiorly thereof, which is magnetized on 
the energization of the solenoid and 
against which the electrically operated 
shutter abuts when the same is opened 
so as to uphold the latter against any 
movements whatsoever. When, however, 
the circuit is broken, said electrically 
operated shutter is released and in the 
present case is closed by gravity.” 

A new design of electrically driven 
clocks has been patented by Newton Har- 
rison, of New York city, who has as- 
signed a one-half interest in his patent 
to William H. Laird, of the same place. 
Referring to the accompanying illustra- 
tion, the operation of this new clock is as 
follows: “The clock starts with the 
armature A’ in the oblique position 
shown, under which condition the contact 
e is raised against the insulation on the 
under side of the projection f’ and the 
solenoid S is deenergized. By the mutual 
attraction between the magnet and the 
armature the latter is gradually drawn 
to the position at right angles to the 
poles of the permanent magnet, during 
which movement pawl ¢ pushes wheel d 
and the clock is driven. When the arma- 
ture has reached the end of its stroke, 
which may be sufficient to force the wheel 
d forward the length of several of its 
teeth, the end of the pawl ¢ runs out of 
engagement with the tooth on the wheel 
against which it has been pushing and 
the armature completes its stroke by a 
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sudden short movement, which carries 
the contact arm ¢ across the space f* and 
against the metallic face of the projec- 
tion f?, whereupon the circuits 1, 2 and 3 
being closed the solenoid is energized and 
the armature is drawn again to its oblique 
position, the pawl c meanwhile sliding 
over the ratchet teeth freely. In order to 
be sure of a full stroke of the armature 
of the solenoid, the contact arm e is main- 
tained for a definite time in contact with 
the metallic surfaces of the spring /. 
This is accomplished by the arm.e run- 
ning through the space f? and into the 
naked side of the projection f’, the dura- 
tion of the contact being as long as it 
takes the arm e to traverse forward and 
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back on the projection f? and across the 
upper space of the projection f’. The 
arm e eventually runs beyond the projec- 
tion 7’, whereupon the circuit is broken 
and the spring rises slightly to allow the 
arm e to pass beneath the projection /’. 
It will be seen that the permanent mag- 
net affords a uniform power for propelling 
the clock, which, in fact, is more regular 
and certain than that of a spring and 
will last an indefinite period. The bat- 
tery is brought into use for an instant 
only. The permanent magnet and its 
polarized armature together being power- 
ful can be applied, for instance, to the 
hour-wheel of the train and arranged so 
that the solenoid will be brought into 
action only about once in five minutes.” 

The following extract from a patent 
recently granted to John O. Heinze, Jr., 
of Revere, Mass., describes a new induc- 
tion coil: “The object of my invention 
is to provide an induction coil having in- 
creased electrical and magnetic efficiency 
and a simplified construction which can 
be manufactured and operated at lowest 
possible cost. My invention consists in 
so constructing an induction coil that its 
primary coil has a series of two or more 
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magnetizable cores, the coil and cores 
constituting two or more magnetic cir- 
cuits and being contained in and separated 
from the secondary coil of said induction 
coil by a single and continuous insula- 
tion of any of the well-known insulating 





INDUCTION CoIL. 


substances, such as micanite, hard rubber, 
glass, paraffin or the like. By this con- 
struction the diameters of the cores and 
the turns of the primary and secondary 
coils are small as compared with the 
single core formerly used in an apparatus 
to produce the same amount of electrical 
energy in amperage and voltage in the 
secondary coil and the length and ohmic 
resistance of the wire are reduced to a 
minimum, the number of conyolutions of 
wire remaining the same. The efficiency 
of the apparatus is thus increased by re- 
ducing the resistance losses in the sec- 
ondary coil. Further, by this construc- 
tion the magnetic fields of the cores are 








MAGNETIC WHEELS FOR CURRENT CARRYING 
WITH REDUCED Loss. 
short and massive, and the cost of manu- 
facture of the coils and the cores, and 
hence the induction coil, is very much 
lessened.” Mr. Heinze also has another 
patented invention relating to magnetic 
wheels, the object of which is to design a 
magnetic wheel that it will have the 
greatest magnetic efficiency by estab- 
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lishing therein the shortest magnetic 
current, the least magnetic leakage 
and the great concentration of mag. 
netism where the magnetic field is to be 
used, all of which may be accomplished 
with the least expenditure of electrica] 
energy. Furthermore, the magnetic lag 
is reduced to a minimum, and the strength 
of the wheel, together with the facility 
with which the parts thereof may be ag. 
sembled, is greatly increased. A wheel 
embodying this invention may be made 
self-propelling, and to accomplish this 
object the wheel consists of two or more 
independent magnetic circuits or electro. 
magnets, both poles of each and every 
electromagnet or magnet circuit being at 
the periphery of said wheel. 

ad 


Rapid Transit at the Worid’s Fair, 


It will cost $750,000 to construct and 
equip the rapid transit line upon the 
World’s Fair grounds. The length of the 
road and its branches will be eight miles, 
and it will enable visitors to see the vast 
exposition with as little fatigue as possi- 
ble. The problem in planning the jntra- 
mural road has been to place it where it 
would not impair the beauty of the expo- 
sition. Owing to the varied altitudes of 
the exposition grounds, the road will be 
at times an elevated line and in other 
parts built at grade or below the surface. 
=> 
Branch Office Managers’ Convention. 


The Crocker-Wheeler Company held 
at its works at Ampere, N. J., on Sep- 
tember 25 and 26, its annual managers 
convention. On the evening of Sepien- 
ber 25, the annual banquet was held a 
the Engineers’ Club. Those present wer 
the officers of the company, Schuyler $. 
Wheeler, Gano S. Dunn, W. L. Brownell, 
Putnam A. Bates, C. N. Wheeler and 
F. V. Henshaw, and the branch managers, 


Samuel Russell, Jr., Julian Roe, J. Hally 
Craig, Louis P. Hall, W. H. Wissing, 
Francis B. DeGress, Henry J. Sage, 
William A. Doble and Harold Lomas. 
At this dinner there were many inter 
esting speeches made by the branch offic 














-managers, who came from the various 


districts throughout the entire United 
States. During the evening, Mr. Francs 
B. DeGress, of the company’s New York 
office, he having been in the service of the 
company longer than any of the other 
branch office managers, presented to thet 
general sales manager, Mr. Putnam 4 
Bates, in the name of the managers, ? 
token of their esteem and an acknowledg 
ment of his efforts in their behalf, whit 
Mr. Bates responded to in his usual hapt) 
manner. BS: 
The purpose of the convention to 
bring all of the men closer together 4 
give them an opportunity of compari 


- notes and planning methods for handling 


the largely increased business of the coll 
puny. 
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Reviews of Current Engineering and 
Scientific Literature. 





Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Electrical Conductivity of Certain Alumi- 
num Alloys as Affected by Exposure’ 
te London Atmosphere. 


Professor Ernest Wilson in this brief 
note describes results of exposure tests 
of certain aluminum alloys. The samples 
had been exposed for thirteen months, 
and in al! cases showed the effect of the 
weather. It is presumed that the ob- 
served effects were principally due to pit- 


ting of the surface, although exposure 
might affect the structure of the alloys. 
Those alloys containing metals widely 
separated in the electrochemical series 
are most allected by exposure. Nickel, 
when used alone, is considerably affected, 
but if alloyed with copper the conductiv- 
ity is found to increase slightly during 
exposure. ‘his specimen has a breaking 
load of 45,900 pounds and a low tem- 
perature coefficient for electrical resist- 
ance, and is thought to be a promising 
alloy. For exposed light aluminum 
alloys, the tests show that copper alone 
should not be used. The presence of equal 


amounts of copper and nickel reduces the 
conductivity, but the gain in mechanical 


and non-corrosive properties is great. 
Twenty-four samples were tested, and the 
results are given in tabular form.—Elec- 


lrvian (London), September 19. 
a 
A Large Electric Installation. 

A company has been formed in Eng- 
land, known as the South Wales Electric 
Power Distributing Company, which will 
erect a large plant for furnishing elec- 
trie power to the counties of Clamorgan 
ind Monmouth. This district includes 
a number of coal mines and the im- 
portant manufacturing towns of Cardiff, 
New Port and Swansea. The population 
of this section is about 1,000,000. At the 
present time the various companies have 
their own steam plants, some of them 
(ransmitting power by this method over 
short distances, and suffering a loss of 
from sixty to seventy per cent. By trans- 
mitting electrically, this loss can be re- 
duced to five per cent. The new com- 
pany has commenced the construction of 
ie building on the River Taff a Ponty- 
bridd, and the whole installation will be 
completed within less than eighteen 
months, Other stations will soon be 
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started in the same district. In this 
plant there will be five groups of 2,250 
kilowatts each. The engines will be con- 
structed by Messrs. Willans & Robinson, 
Limited, and will develop 15,000 indi- 
cated horse-power. The generators will 
be furnished by Ganz & Company, of 
Budapest. They will be coupled directly 
to the machines, and will have a speed 
of 150 revolutions per minute. Current 
will be generated at 15,000 volts. Boilers 
of the Niclause type will be used, and 
will be constructed at the works of 
Willans & Robinson. These boilers are 
of the water-tube type, and similar to 
those employed on some of the English 
cruisers. This installation, of which the 
output will be 15,000 horse-power, will be 
increased to 75,000 horse-power within a 
very short time. All of the ma- 
chinery will be in operation toward the 
last of 1904.—L’Industrie Metallurgique 
(Paris). 
a 

The Tendency in Machine Design. 

The tendency in machine design to-day 
seems to be to make the external surfaces 
as free from projecting parts as possible. 
The older types of H and L framing, re- 
quiring but simple patterns, have been 
now generally replaced with box sections, 
which are often complicated by stiffening 
rods. This smoothness of outline, while a 
concession to taste, has many practical 
advantages, one of these being that less 
opportunity is afforded for the lodgment 
of dirt. A striking instance of the ten- 
dency in afforded in the growing popu- 
larity of the enclosed engine. When 
these were first brought out a great deal 
of prejudice was felt against them, as 
the general opinion was that for reliable 
operation constant inspection of all mov- 
ing parts was necessary. Now, however, 
by the adoption of metallic packings, 
locks for all nuts and careful attention 
to bearing metals for sliding surfaces, the 
enclosed engine is becoming quite as re- 
liable as those of open design, which al- 
lowed a constant and easy inspection. 
Some remarkable figures showing the un- 
importance of accessibility in the case 
of engines of the enclosed type were given 
bv Mr. J. Davidson in a recent paper. 


This engine, after working for five years 
and marking over 535,000,000 revolu- 
tions, showed a wear on the cross-head of 
but one five-hundredths of an inch, while 
the connecting rod brasses had worn down 
but one-fiftieth of an inch in the same 
period. Similar figures have been re- 
corded for other engines and the inspec- 
tion of the bearings of certain steam tur- 
bines which, although carrying shafts 
running at high speeds, show practically 
no wear, even after some years of use. 
In realizing the ingenuity with which in- 
ventors have succeeded in attaining their 
ideal indicated diagram, the complication 
of the release gear must not be forgotten, 
nor must the liability to break down, due 
to the large number of separate parts, be 
overlooked. In its day the Corliss engine 
was by far the most economical type of 
steam motor known, but year by year its 
much despised rivals have more and more 
successfully disputed its once unchal- 
lenged supremacy in this respect. While 
the foregoing remarks have been mainly 
directed to steam engine practice, the 
tendency in question is visible in almost 
all other departments of machine design. 
Working parts are more and more con- 
cealed from view. Large power gas en- 
gines as yet show no signs of this trend 
in design, but there is no reason to doubt 
that future advances will follow the same 
path.—Engineering (London), Septem- 
ber 5. 
2 


A New Method of Starting Induction 
Motors. 


In this article Mr. 
scribes a new method of starting small 
induction motors. This question has re- 
ceived a good deal of attention of late, 
and there are at present besides this 
method three others in use for starting sin- 
gle-phase induction motors. The first of 
these consists in adding to the main wind- 
ing of the motor an auxiliary winding 
placed at ninety degrees from the first, and 
thrown in circuit by a starting switch. 
This winding is so designed as to cause 
a lag in the current flowing through it, 
and thus produce a more or less perfect 
rotating field. When a motor has reached 
its normal speed, the auxiliary winding 
is cut out. In the second method, the 
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rotor has a winding and commutator simi- 
lar to that of a direct-current machine. 
This winding can either be connected in 
series with the stator winding or 
short-circuited through properly placed 
brushes. Either of these methods gives 
a good starting torque, though with a 
considerable consumption of current. 
The third method starts the motor by 
hand, or in any other way, unloaded. 
When it has reached its normal running 
speed, a centrifugal clutch connects it 
to the driving shaft. The objection to 
the first two of these methods is the heavy 
current required to start, particularly 
under load. The third method is thought 
to be unreliable, the clutch frequently 
throwing the motor into gear before it 
has reached its normal speed, and this 
will generally bring the machine to a 
standstill. The method here described 
makes use of the property of the alter- 
nating field to repel a conductor if placed 
unsymmetrically in this field. In its 
normal position the rotor of an induc- 
tion motor is placed symmetrically, so 
that this repelling force is not evident. 
By shifting it a little axially and con- 
necting the stator winding to the sup- 
ply, a strong repulsion becomes evident. 
With the rotor in this position, it can be 
started by hand, a slight effort only be- 
ing necessary. It will then come up to 
speed, the repelling forces of the alter- 
nating field being greater at this time, 
due to the heavy current flowing in the 
short-circuiting ring, than the attraction 
of the magnetic field for the iron core 
of the rotor. When, however, the rotor 
has reached its normal speed, the current 
flowing in its windings is considerably 
less than at starting, and the attraction 
of the magnetic field for the core of the 
rotor is greater than the repelling force 
acting upon the rotor windings. The 
rotor is then drawn strongly back into 
its normal position. This motion is made 
to effect the coupling of the motor to the 
driving shaft. The coupling is attached 
to the end of the rotor shaft, which must 
be extended for this purpose, and suffi- 
cient end play allowed between the bear- 
ings for this motion of the rotor. When 
the rotor is drawn into its normal run- 
ning position, the coupling engages in 
the under surface of the driving pulley, 
and the machine then picks up its load. 
The action of this arrangement is claimed 
to be very sure, since the act of coupling 
does not depend so much upon the mo- 
tion of the rotor as upon the relative 
forces acting upon this. The rotor 


is not drawn back into its running posi- 


ELECTRICAL REVIEW 


tion until the current in its windings has 
diminished sufficiently to allow the at- 
traction of the field to overcome the re- 
pulsion exerted on the windings. In 
starting the motor, the rotor is pushed 
axially a short distance, the main switch 
is closed, and the rotor given a slight 
motion by hand. The motor at once 
runs up to speed, automatically throws 
its coupling into gear, and picks up 
the load.—EHlectrotechnische Zeitschrift 
(Berlin), September 4. 


Bd 


Copper-Plating Metals by the Dessolle 
Process. 


This article, by Mr. H. Fontaine, de- 
scribes a new method of copper-plating 
iron and steel, which has been developed 
by Mr. L. Dessolle. A preliminary out- 
line of the various methods which have 
been tried heretofore is given, as it is 
thought a better understanding of the 
value of this last process can be had by a 
comparison. The feature of this method 
consists in depositing first an adherent 
coating on the metal to be plated, then 
transferring to a second bath and com- 
pleting the work. Adhesion is secured 
by directing against the article to be 
plated a strong jet of the electrolyte. 
This replaces the solution as fast as it is 
exhausted, and at the same time washes 
off any adhering impurities or bubbles of 
gas. The method of applying the new 
process is described in some detail, and 
the preliminary preparations necessary 
for successful work are clearly explained. 
The object is cleaned either in an acid 
bath or by sand blast in the usual way. 
The first bath, which deposits an adhering 
coating, is made by dissolving four parts 
of the double cyanide of potassium and 
copper, 0.5 of pure potassium cyanide and 
0.5 part of ammonia in ninety-four parts 
of water. The current density employed 
in this bath is thirty amperes per square 
metre. , After the article has been 
coated, it is removed to a_ second 
bath, which is formed by dissolving 
crystallized copper sulphate in water, and 
adding a little free sulphuric acid. By 
keeping the temperature of this bath at 
thirty-five degrees centigrade, and ‘direct- 
ing the jets of electrolyte against the sur- 
face as described, a current density of 
750 amperes per square metre can be 
used. This will deposit a layer one-tenth 
of a millimetre thick in fifteen hours. 
The best that has been done heretofore 
has been limited to a current density of ten 
amperes per square metre, and this gives 
a deposit of one-tenth of a millimetre 
in 100 hours. The cost of working the 
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solution varies with the character of the 
work. For plating tubes inside ang out 
it is given as approximately five franes 
per kilogramme of metal deposited, The 
advantages of this process are discussj 
particularly in reference to the protection 
of steam and water pipes on vessels, where 
it is thought the application will be very 
valuable.—L’Electricien (Paris), Sep. 


tember 13. 
4 2 
The Efficiency of Non-Conducting 
Compositions. 


During the past three years Professor 
T. H. Beare has made a considerable 
number of experiments on the efficiency of 
various non-conducting compositions when 
used on steam piping. The experiments 
were carried out on a piece of ordinary 
wrought-iron steam piping about nine 
feet long and having a mean external 
diameter of about three and one-half 
inches, the thickness of the metal being 
one-quarter of an inch. Observations 
made in each test were: The temperature 
of the room, taken in severa! places; the 
pressure of the steam as it entered the 
pipe; the amount of steam condensed in 
the pipe, due to radiation, every half 
hour, and the temperature of the outside 
of the covering. The tests were conducted 
as follows: Steam was turned on into the 
apparatus, which was then allowed to 
stand for several hours until everything 
had come to a uniform temperature. The 
condensing water was then drawn off and 
observations begun. Readings of the 
thermometers were taken, and the cor 
densing water weighed every half how. 
Experiments were also conducted on the 
steam pipe uncovered. In the case of 
the uncovered pipe, neglecting results ob- 
tained with low-steam pressures, the heat 
radiation was found to be very closely 
equal to three B. T. U. per square fost 
of external surface of pipe per hour pet 
degree Fahrenheit difference of temper 
ture. This figure, it is thought, can bk 
used with considerable accuracy in cl 
culating the heat loss of uncovered pipe 
of all sizes. Seven non-conducting com 
positions were examined, and the result 
given for various steam  pressl® 
in tabular form. For a mica sectional 
covering, the average loss per degre di 
ference of temperature per square fot 
of surface per hour was found t be 
0.548 B. T. U. For an asbestos core 
about 1.54 inches thick, this figure ™ 
0.621 B. T. U. When the thicknes » 
reduced to 1.43 inches, the loss per squa 
foot becomes 0.672 B. T. U. For and 
sample of asbestos covering, 1.5 inches 
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thick, the loss was found to be 0.833 
B. T. U. Reducing the thickness to 1.48 
inches increases the loss to 0.962 B. T. U. 
These figures serve to show the importance 
of having a sufficiently thick covering. 
It is impossible in this work to make any 
comparison of the durability of these 
compositions, nor was any attempt made 
to compare the relative costs of the dif- 
ferent materials—Mechanical Engineer 
(London), September 20. 
# 


The Up-Keep of the Direct-Current 
Meter and Its Accessories. 


“Jt would be difficult,” says Mr. A. H. 
Maves, “to find a machine capable of 
transforming energy into motion, which 
bly be compared with the di- 


can reasona 

rect-current motor for simplicity of con- 
struction, and for the absence of those 
details likely to be the cause of trouble 
and breakdown.” The amount of atten- 
tion required by the electric motor is 
small, but, unfortunately, in many cases 
even this limited amount of supervision 


is not accorded. The motor is usually 
either left to take care of itself, or put 
in the hands of an unskilled workman. 
It is thought that it would be well for 
those who use a considerable number of 


motors to employ an experienced work- 
man to take care of them, and that one 
man would be sufficient to attend to 
twenty average sized motors and all 
accessories. The author then states 
what he considers to be the most fre- 


quent causes of trouble to which a 
motor is liable, and the best means for 
preventing these. The most serious of 
these causes is the overheating of the 
armature windings, and consequent de- 
terioration of insulation. The second 
fault is breaking of the field coils. Over- 
heating of the armature windings is due 
to an overload of some kind. This can 


always be prevented by the use of care- 
fully tested fuses. The author does not 
accept ihe generally held opinion that 
fuses are unreliable. He discusses the 
factors governing the carrying capacity 
of the fuse, and gives some instructions 


as to their proper use and _ testing, 
emphasizing the point that all fuses 
should be very carefully tested. The 
most frequent cause of breaking of the 
field windings is dampness. Care should 
therefore be taken to find a dry situation 
for the motor. Another precaution neces- 
sary is to see that the connections to the 
starting switch are such that the field 
coils are not subject to any excessive 
strain, owing to the induced electromo- 
ve force in opening the circuit. In 
high-speed motors the question of oiling 
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the bearings becomes a point of the great- 


est importance. This should be done at 
regular and stated times, the oil used be- 
ing of a rather light character. Very 
little trouble is experienced to-day from 
sparking at the brushes, provided suffi- 
cient attention is given to the care of the 
commutator. Carbon brushes are gen- 
erally preferred, and the use of any 
lubrication is not advisable. After the 
brushes have worn down to the commuta- 
tor, they should not be disturbed unless 
it is absolutely necessary. When spark- 
ing occurs, it is frequently caused by an 
insufficient tension of the brush springs. 
The accessories which require the most 
attention are the main switch and the 
starting switch. The contacts of the lat- 
ter should be kept bright and clean by a 
liberal use of fine emery cloth. The main 
switch usually gives little trouble, but 
the blades should be kept bright and 
clean to avoid any possibility of sticking. 
This should be particularly watched in 
the case of automatic switches. Switches 
of this type should be protected by a 
lock-up iron case, and so constructed that 
the circuit can not be closed until the 
cause of excessive current has been re- 
moved. — Electrical Review (London), 
September 5. 
2 

The Pike’s Peak Power Transmission. 

In this article Mr. R. M. Jones gives 
an interesting description of the first 
power plant to be constructed by the 
Pike’s Peak Power Company. This com- 
pany has secured all water power priv- 
ileges on West and East Beaver creeks 
in Teller and Fremont counties, Colo- 
rado. This station, kiown as “A,” is lo- 
cated on West Beaver Creek, about two 
and one-half miles from the junction of 
this with the East Beaver Creek. The 
dam for this system is the largest steel- 
faced granite-back dam ever constructed. 
The structure is 405 feet in length along 
the cap, and the vertical height from bed- 
rock to the spillway is seventy feet. The 
reservoir formed by this dam has a stor- 
age capacity for 102,000,000 cubic feet of 
water. Water is taken into a wood-staved 
pipe 23,200 feet in length and thirty 
inches inside diameter. This pipe extends 
over a very rough country, around many 
sharp curves, and includes a number of 
inverted siphons. At the point where the 
static pressure reaches 220 feet the steel 
pipe begins. This is 2,900 feet long, and 
is laid on an incline averaging thirty- 
eight per cent. The power-house is con- 
structed of brick, with arched roof, and is 
fireproof. The hydraulic apparatus con- 
sists of four Pelton wheels, each contain- 
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ing two steel disc-wheels sixty-six inches 
in diameter, keyed to the same shaft and 
working in the same wheel-house. The 
connection of water-wheel and generator 
shafts is effected by a 7,000-pound cast- 
steel balance wheel, banded with a rolled 
tire steel band. The effective head at the 
wheels is 1,160 feet. The nozzles for each 
unit vary in diameter, so as to permit 
the operation of the wheels at all loads 
under full pressure. The nozzles are of 
the deflecting type, and the regulation is 
of the manual or Armstrong type. The 
actual control and regulation of each unit 
are carried to a point directly in front of 
the switchboard panel belonging to that 
unit. The water discharged from this sta- 
tion will be collected with that which ac- 
cumulates between the dam and station 
“A.” This will be carried through a pipe 
line to a point about two and one-half 
miles down the stream where the second 
station will be located. The pressure at 
this point will be 1,257 feet. At station 
“A” are four 400-kilowatt General Elec- 
tric machines, three-phase, thirty-cycle, 
600-volt, with stationary armatures, mak- 
ing 450 revolutions per minute. The 
transformers are six 250-kilowatt air- 
blast type, of the General Electric make, 
having 600 volts on the primaries and 12,- 
000 on the secondaries. Since the early 
operation of the station it has become 
necessary to install some thorough sys- 
tem of applying are and incandescent 
lighting. This has been accomplished by 
the installation of two 200-kilowatt, 
compensated-type, three-phase,  sixty- 
cycle generators. These machines are 
direct-belted to Pelton wheels. The 
transmission line from station “A” to the 
centre of distribution is about eight miles 
long. The power circuits consist of three 
wires of No. 4 B. & S. gauge; the light- 
ing circuits of three No. 6 B. & S. gauge. 
These are ample to deliver 1,600 kilo- 
watts at less than five per cent loss. The 
substation is a brick, steel and concrete 
structure. All transmission circuits enter 
this building and are transformed to 115 
and 460 volts, the secondary being con- 
nected in the four-wire Y-system for 
local lighting distribution and local 
power work. There is a set of three fifty- 
kilowatt oil transformers, from 12,000 to 
350 volts, which operates a 120-kilowatt 
rotary converter for local railway work. 
This company will also install a third 


station at a point approximately two 
miles below station “B.” Here the differ- 
ence in level is but 373 feet, but the 
volume of water will be sufficient to de- 
velop 2,100 horse-power, less losses.— 
Journal of Electricity, Power and Gas 
(San Francisco), September. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Single-Phase Generators. 

The “Wood” alternating-current gen- 
erators for a number of years have held a 
high position in the field of electric light 
distribution by alternating current. They 
are standardized for the two frequencies 
—60 and 120 cycles—most commonly 
adapted for this class of installation. 
‘hese alternators are designed with sim- 
plicity, durability and efficiency as lead- 
ing considerations, and are claimed to 
embody many desirable features of con- 
struction, such as small floor space and 
convenient location of the various accesso- 
ries, while the compact de- 
sign of the machine gives 
economy of weight and 
space. The general design 
for different frequencies is 
the same, the change con- 
sisting chiefly in the speed, 
number of poles, and di- 
mensions of armature and 
field frame. The alternators 
are wound for standard 
voltages of 1,100 and 2,200 
volts, and 
pounded to compensate for 
line drop. An exciter belted 
to a small pulley on the 
alternator shaft, and 
mounted on a separate sub- 
base, supplies the generator 
with current, and it is so 
arranged that the exciter 
belt adjustment can be made 
without disturbing the ten- 
sion of the other belt. 

In the smaller sizes the 
base, bearing pedestal and 
lower field yoke are cast in 
one piece, but in the large 
three-bearing machines the 
pedestal and field yoke are separate cast- 
ings bolted to the cast-iron base. The 
150-kilowatt and 180-kilowatt, sixty- 
cycle, three-bearing machines, however, 
are exceptions, having only the pulley-end 
pedestal removable. Machines of a capac- 
ity of 100 kilowatts or less are mounted 
on cast-iron subbases, while the larger ma- 
chines are mounted on rails for belt ad- 
justment. Two-bearing frames are used 
with machines under 150 kilowatts capac- 
ity. The larger sizes are built with three 
bearings, to accommodate the support for 
the pulley-end of the shaft. 


are over-com- 





APPARATUS. 





The collector end of the pedestal is 
overhung, increasing the available space 
between bearings without increasing the 
length of base. This curved, overhanging 
pedestal is a distinctive feature of this 
alternator, and by its use a saving is made 
in weight and floor space, with added con- 
venience of operation and installation, 
and improves also the general appearance 
of the machine. ‘ 

The bearings are self-aligning and self- 
oiling, the oil-rings maintaining a contin- 
uous circulation of oil from the reservoirs 
in the pedestals. The reservoirs are pro- 
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vided with sight level gauges and means 
for drawing off oil for renewal. 

The pole-pieces are assembled before 
the field frame is cast, and consist of 
sheet-iron punchings held together by 
long bolts. When the field-frame casting 
is made, the. pole-pieces are cast welded 
into the yoke. The irregular form of the 
outer end of pole-pieces produced by the 
peculiar shape of the punchings and the 
method of assembling in casting, gives a 
perfect union of metal and ensures a 
strong mechanical construction and a per- 
fect magnetic circuit. 


The field-coils are machine-wound op 
forms with insulated copper wire, one 
spool containing both shunt and com. 
pound windings, the compounding ¢ojj 
being wound over the shunt coil. The 
coils are held in position on the pole. 
pieces by brass collars on the outer end 
of the pole tips. The compound winding 
is furnished with a German silver strip 
shunt wound on an insulated form, and 
mounted on an insulated block in the 
base of the collector pedestal. 

The armature cores are of the ironclad 
ring type, built up of overlapping iron 


Stine LE-PHASE, 60-CYCLE ALTERNATOR, 8 PoLEs, 90 Kriowatts, 900 REvoLuTIoNS PER MINUTE. 


punchings, annealed and japanned to te 
duce the loss caused by hysteresis and 
eddy currents. The core is held in shape 
by long bolts passing through the inside 
of the core, and is clamped between brass 
spiders mounted and keyed on the shaft. 
This construction secures a maximull 
amount of core surface available for 
radiation, and a minimum amount of iron 
in the core, thus reducing the weight and 
temperature rise. 

The armature coils are hand-wound 
with bar copper, each coil surrounding 
one tooth. The projecting tip of the T- 
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shaped tooth entirely covers the coil and 
holds it securely in position, and effec- 


tively protects it from mechanical injury. 
In winding, each coil is thoroughly insu- 





ALTERNATOR FIELD COIL, 


lated from the core by means of high- 
elass insulating materials, correctly pro- 
portioned and placed. Both ends of the 
coils are protected by brass shields fas- 
tened to the armature spider. These 
shafts are of the same diameter as the 
armature core, and give a square and fin- 
ished appearance to the armature. 

The collector rings and commutator 
are rigidly constructed of brass and steel, 
and a high grade of pressed mica and 
fibre insulation form a neat and compact 
element of the alternator. The high po- 
tential existing between the collector 
rings, commutator and shaft necessitates 
the use of only the best insulating mate- 





DikEcT-CURRENT GENERATOR, 4-POLE, 3 KILO- 
WATTs, 1,500 REVOLUTIONS PER MINUTE. 


rials. The method of construction 
adopted in this machine makes the best 
use of this material. The collector rings 
are mounted on the shaft inside the bear- 
ing, and but a half inch from the arma- 


ture, allowing the use of short leads from 
the armature directly to the collector 
tings, obviating the possibility of grounds 
or short-circuits on the shaft. 

The collecting brushes and_ rectifier 
brushes are mounted on brass studs car- 
ned on a spider, with a clamping arm for 
adjusting the brush position on the com- 
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mutator. The studs are thoroughly insu- 
lated from the spider arms, and carry at 
their outer ends brass terminals into 
which the various cables are clamped. 


499 


bearing pedestal being cast in one piece. 
The upper part of the pulley-end pedestal 
is separable to facilitate the removal of 
the armature. The field coils are machine- 





ARMATURE FOR 100 KrLtowatts, 140-CycLE ALTERNATOR. 


The brushes are made of flexible leaf 
copper, stiffened with a thick brass strip, 





SPECIAL ALTERNATOR SHUNT. 


which takes the pressure of the thumb- 
screw clamping the brush in the brush 
box. The box is a solid brass casting, 
fitting loosely on the stud. Attached to 
the brush box is a semi-circular leaf 
spring, carried by a brass gearing on the 
stud. By means of a set-screw in this 
bushing, the brush pressure is regulated. 
A hard rubber insulating handle on the 
collector brushes permits brush adjust- 
ment to be made at any time without 
danger to the attendant from the high 
potential of these brushes. 

The direct-current generator supplied 


wound on the forms and securely held 
in position on the pole-pieces. The arma- 





COMMUTATOR BRUSHES AND STUp. 


ture has a laminated core and is barrel- 
wound with form coils. The commutator 





COLLECTOR RING, BRUSHES AND STUD. 


and brush mechanisms have been de- 
scribed in the larger types of “MP” gen- 





ARMATURE FOR 75 


with this type of alternator is a small, 
shunt-wound, four-pole machine, the base, 
field yoke, pole-pieces and commutator- 


KiLtowatts, 60-CycLE ALTERNATOR. 


erators made by the manufacturer of 
these alternators, the Fort Wayne Elec- 
tric Works, Fort Wayne, Ind. 
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A New Line of Electrical Machinery. 


For several years the Christensen En- 
gineering Company, Milwaukee, Wis., has 
been manufacturing electric motors for 
driving air compressors used in connec- 
tion with the well-known Christensen air- 
brake equipments on electric cars. More 
than 6,500 of these motors are in highly 
satisfactory service throughout the world. 
The company has also built a large num- 
ber of motors of various capacities for 
driving air compressors used in general 
commercial service, and all the motors 
for driving machine tools and shafting in 
its own works. 

In order to manufacture these motors 
the company has maintained an extensive 
equipment particularly suited to the pur- 
pose. Some time ago it was decided to 
greatly increase the manufacturing facili- 
ties, and the company has now developed 
and placed upon the market a complete 
line of “Ceco” electrical machinery of the 
highest grade, including direct-current 
motors and generators, and alternators 
and transformers. 

The policy of this company has always 
been not to place any apparatus upon the 
market until the entire work of develop- 
ment has been satisfactorily completed. 
The high reputation and remarkable suc- 
cess of the air-brake apparatus are largely 
Therefore, the com- 


due to this policy. 


BEARING BRACKET AND BrusH-HOLDER. 


pany has made no announcement regard- 
ing its electrical apparatus until the 
various lines were completely developed 
and severely tested. 

The company is now prepared to build 
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machines up to 1,500 kilowatts in capac- 
ity, suitable for general power, railway or 
lighting service. The line of “Ceco” 
motors known as type C. E., ranging in 
capacity from two to fifty horse-power, is 
illustrated here- 
with. These mo- 
tors are made in 
three styles, open, 
semi-enclosed and 
enclosed. The 
standard styles are 
belted, but any mo- 
tor can be geared or 
direct-connected to 
the driven machine 
or shaft. The C. E. 
motors are for gen- 
eral service in in- 
dustrial establish- 
ments of every 
kind where a high- 
grade, durable and 
reliable machine is 
required. 

The frame or, . 
magnet yoke to_ 
which the poles are , 
secured is cylin- fs 
drical in shape. It 
is composed of a 
single steel casting. 
The bearing brack- 
ets are secured to 
the frame by bolts. The ter- 
minals are mounted on top of 
the frame where they are not 
liable to be accidentally 
touched, but where they are 
readily accessible in case it is 
desired to change the connec- 
tions in order to reverse the 
direction of the motor. The 
two bearings are supported by 
two end brackets which are 
identical and interchangeable, 
so that the motor is symmet- 
rical and pleasing in appear- 
ance. The semi-enclosed style 
is the same as the open, but 
with the addition of four per- 
forated malleable iron cover 
plates. The plates fit into four 
open spaces between the arms 
of the end brackets, and can 
be quickly and easily removed 
or replaced. The enclosed style 
is the same as the  semi- 
enclosed, except that the cover 
plates are solid instead of perforated. 
Hither style of cover plates will fit into 
the open-style motor, consequently the 
same motor may be used as open, semi- 
enclosed or enclosed. 
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The field poles are built of laminated 
sheet steel, thereby avoiding eddy current 
losses. The larger machines have foy; 
poles, and the smaller sizes are built with 
two only, thus permitting the use of . 


ARMATURE FRAME, ENGINE-TYPE ALTERNATOR. 


commutator that can be insulated far 
more satisfactorily than is possible in 
small machines of the usual four-pole 
construction. The poles are bolied to the 
yoke so that a rigid construction is ob- 
tained, and the pole is easily removable 
without disturbing the armature. 

The field winding is composed of ma- 
chine-formed coils accurately wound by 
automatic machinery. Any field coil can 
be readily and quickly removed without 
disturbing the armature by simply with- 
drawing the pole as explained above. The 
armature core is built up of punched dises 
of soft sheet steel slotted around the 
periphery to receive the armature wind- 
ing. These discs are reannealed and in- 
sulated after being punched, before a 
sembling. The shape of the punching 8 
such that when assembled on the sted 
shaft openings are provided for ventila 
tion parallel to the shaft. Additional 
ventilation is secured by the use of radial 
air ducts. 

The armature coils are all machine 
wound. Those for the smaller motors a 
of wire, while those for the larger 8” 
are composed of copper bars. The coil 
are all carefully insulated, then dipped 
into a bath of special insulating com 
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pound and finally placed in a drying oven 
until they are thoroughly baked. Surface 
hands are used to retain the coils in the 
ots on the smaller sizes, while the same 
result is secured in larger sizes by the use 


ELECTRICAL REVIEW 


in operation. The brush-holder studs to 
which the holders are secured are mounted 
upon a yoke, which is fastened to the in- 
ner side of the bearing bracket. Each 
brush can be readily adjusted, and any 
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of retaining wedges placed in specially 
provided notches near the top of each 
slot. 

As the vore and poles are constructed of 


soft laminated steel, it is evident that the 
magnetic circuit which consists of these 
three elen: nts is of the highest permea- 
bility, and ihe efficiency of the motor is 
therefore correspondingly increased. 

The commutator is built up of copper 


segments insulated from each other by 
sheets of the highest grade of mica, of 
hardness corresponding to that of the 
copper, so that a smooth and even wearing 
surface is presented to the brushes. Pure 
hard-drawn lake copper is used. The 
segments arc of generous length and 


depth, ensuring cool running, and allow- 
Ing ample margin for wear. The com- 


mutator is easily removable from the 
amature shaft, tapped holes being pro- 
vided in the face of the commutator sleeve 
for that purpose. As the commutator is 
usually the cause of more trouble than 


all other parts of a motor combined, un- 
usual care has been given to the design 
and construction of this important ele- 
ment of “Ceco” motors. 

Carbon brushes are used, and the brush- 
holders are of the Christensen company’s 
‘oil spring reaction type. They are very 
‘imple in design and absolutely reliable 


brush can be quickly and easily removed 
while the motor is running. The brush 
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contact area is in all cases ample for the 
current to be commutated, the current 
density being very low, and at the same 
time consistent with economical design. 
Wear of the commutator is provided for 
by radial adjustment of the brush-holder 
studs. After the brushes are properly set 
no shifting is required, and the motor 
operates without noise and without 
sparking. 

The bearing surfaces are generous in 
area. Self-aligning babbitted bearings 
with well-known self-oiling ring arrange- 
ments are provided. 

The motors are mounted on a cast-iron 
subbase which is composed of a single 
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casting, thus ensuring perfect alignment. 
Belt tension is accomplished by moving 
the motor upon the subbase in the usual 
manner. 

The ventilation of the armature and 
commutator is remarkably good, thus en- 
suring a low temperature while running 
continuously. The “Ceco” motors will 
operate at their rated loads without the 
temperature of the armatures rising more 
than thirty degrees centigrade. The rise 
in temperature of the field coils under 
these conditions will not exceed forty de- 
grees centigrade, and of the commutator 
forty-five degrees centigrade. These ma- 
chines will operate from no load to full 
load with the brushes in a fixed position 
without sparking. They will also operate 
for two hours with twenty-five per cent 
overload, and for two or three minutes 
with fifty per cent overload without in- 
jurious heating or sparking. 

These motors will operate in any posi- 
tion in which the shaft is horizontal. This 
is accomplished by shifting the bearing 
brackets on the frame so that the oil 
chambers remain in the proper position, 
whether the motor is secured to the floor, 
the ceiling or the side wall. 

A rigid system has been established for 
the inspection of the parts of each ma- 
chine while under construction, and there 
is no poor material or workmanship to 
hide under canvas, rope or other “protect- 
ing” material. When completed, each 
machine is given a severe running and 
insulation test. Then the frame is rubbed 
with a good filler and painted. All bright 
parts are polished, so that in addition to 
being compact in design, substantial in 
construction and superior in performance, 
each machine presents a graceful and 
pleasing appearance. 
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All the “Ceco” alternators, whether 
belted, engine type or direct coupled, are 
of the revolving field type, thus leaving 
the armature stationary and easily acces- 
sible. By this form of construction the 
difficulties of properly insulating the 
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armature coils which have caused much 
trouble in rotating armatures are elim- 
inated. 

The frame consists of cast-iron hous- 
ings, into which rings of laminated steel 
with inwardly projecting teeth are as- 
sembled, thereby forming slots for re- 
ceiving the armature windings. The 
armature is designed with six slots per 
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fields. At twenty-five per cent current 
overload the corresponding temperatures 
will not exceed forty degrees centigrade 
and fifty degrees centigrade. The ma- 
chines are well designed so that they will 
carry satisfactorily fifty per cent cur- 
rent overload for two hours at any power- 
factor without injurious heating. 

The Christensen Engineering Company 
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pole so that it may be wound or rewound 
for single, two or three-phase as required. 
The armature frames for the belt-driven 
alternators are cast in one piece, while 
the frames for the direct-driven machines 
are divided horizontally. Instead of the 
usual practice of having several coils for 
the same machine, all the armature coils 
for each “Ceco” alternator are of the 
same size and shape so that they are in- 
terchangeable. The coils are specially in- 
sulated, so that they will stand without 
injury the highest temperature that will 
ever be reached in service. 

The poles are built up of laminated steel 
upon a cast-iron spider which is mounted 
upon a forged steel shaft. In the large 
sizes the laminated poles are assembled 
upon a steel ring which is carried on the 
shaft by means of the cast-iron spider. 
The individual poles are in all cases 
easily removable with their coils without 
dismantling the machine. The field coils 
are composed of rectangular copper strap 
bent on edge. The collector rings are 
made of cast iron, and carbon brushes are 
used, thus reducing to a minimum the 
tension required, as well as the wear 
of the parts. Standard frequencies 
are sixty and twenty-five cycles per sec- 
ond. With the exception of the smaller 
sizes “Ceco” alternators can be wound for 
any voltage up to 15,000. The temperature 
rise when running continuously with full 
load at any power-factor will not exceed 
thirty-five degrees centigrade in the arma- 
ture or forty degrees centigrade in the 
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is entering the electrical manufacturing 
business with exceptional advantages. Its 
present works were completed but two 
years ago, and no expense was spared in 
providing every facility for the rapid, ac- 
curate and economical manufacture of its 
product. The equipment of machine 
tools, cranes, special machines, etc., is un- 
usually extensive, modern and complete. 
The foundation for a 250-foot extension 
to the main machine shop, which is 186 
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A New [lanufacturing Plant, 


Extensive factory sites have heen |aiq 
out for a new industrial centre to }, 
known as Trafford City, located about 
seventeen miles east of Pittsburg on the 
Pennsylvania Railroad. This hag heen 
made necessary to provide for the over. 
flow of several Westinghouse industries 
a number of which have already used wp 
all the available space at the present loca. 
tion of the company in Pittsburg. The 
first building to be erected at the ney 
city is an extensive and model foundry 
plant and pattern shop. This is neces. 
sitated by the rapidly increasing busines, 
especially in connection with very large 
steam and gas engines and steam turbines, 

In laying out the city, provision has 
been made, not only for the factories that 
are to be erected there, but also for home 
and modern improvements and con- 
forts for the men who are to work in the 
factories. The residence district has 
been laid out on hillsides and generally 
level plateaux, high enough above the 
factory sites to render it free from smoke 
and dirt. The town has been laid off into 
about 800 building lots, each with an 
average frontage of thirty feet and a 
depth of 100 feet. In addition to these, 
space has been left for six parks. Water- 
works and sewerage systems have been 
provided, the latter including separate 
storm water and sanitary sewers. The 
town was thrown open for settlement on 
June 7, 1902, and recalled in many wavs 
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feet in width, has just been completed. 
There are three stories, and this exten- 
sion will provide 88,000 additional square 
feet of floor space. 
ere ee 

Owing, it is said, to cable communica- 
tions being no longer reliable, and the 
breakdowns due to volcanic action, the 
French Minister for the colonies is en- 
deavoring to establish communication by 
wireless telegraphy between Martinique 
and Guadeloupe. 


the booms which obtained in the far wes. 
The new town is connected with Pitts 
burg by the Pennsylvania Railroad, over 
which there are forty-six local passed" 
trains going each way daily, and reachils 
the centre of the city in from twenty-ir 
to thirty-five minutes. In addition, @ 
street railway line has been built, co 
necting with the Pittsburg Railway Com- 
pany’s line at Wilmerding, two and one- 
half miles distant. This street railway 
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passes over a steel viaduct which runs 
from the Pennsylvania Railway system 
to the residence portion of the city, and 
forms a loop through the principal 
streets. 

The factory site provides room for nine 
factory buildings, each about 200 by 800 
fect, A system of railway yards and 
tracks serving this area provides a track 
alongside of each building, and trans- 
versely through each end. The storage 
tracks occupy an area of about 200 by 
300 feet. ‘This system of tracks is con- 
nected wilh the main line of the Penn- 
sylvania Railroad by the Turtle Creek 
Valley branch of the line. It is also to 
be connected with the towns of Wilmer- 
ding and East Pittsburg. 

The pattern shop and storage building, 
which has already progressed well toward 
completion, is of steel and brick, and 605 
feet deep and 80 feet wide, with a height 
to the eaves of the roof uf 47 feet. The 
pattern sliop occupies 160 feet at one end 
of the building, and is divided into two 
floors, the second floor being entirely free 
from columns, thus permitting ample 
space for handling large patterns. The 
remaining space is to be used for the stor- 
age of patterns, and has three floors. 
The foundations are of concrete, and the 
superstructure of steel and brick. The 
foundry }uilding is 611 feet 8 inches 
long, an 184 feet 2 inches wide outside 
of the brick walls, which are 36 feet at 
the eaves and 80 feet at the peak. This 
Imilding is also constructed with concrete 
foundations, the superstructure being of 
steel and brick. The foundry is divided 
transversely into three bays, the centre 
bay being provided with a runway for 
traveling cranes of 80 feet span and 150 
tons lifting capacity, these to be elec- 
trically driven. Two side bays are also 
provided with runways for traveling 
cranes of 17 feet, 214 inches span, and a 
lifting capacity of 50 tons. At one side 
of the foundry building runways are pro- 
vided for traveling cranes of 100 feet 
span and a lifting capacity of 175 tons. 

The meliing equipment of the foundry 
will consist of air furnaces which have a 
capacity of 30 tons, and 3 cupolas capa- 
ble of melting 18 tons per hour each. 
This will allow a casting weighing as 
much as 100 tons to be easily poured, and 
the casting can afterward be lifted out of 
the sand by one of the 150-ton traveling 
i will be equipped 

ith modern lavatories and 
Conveniences for the comfort of work- 
men, and will be in every respect up to 
late, ‘They will be heated by hot air. 
Artificial light will be furnished by both 
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aic and incandescent lamps. In order to 
ensure plenty of light during the day, 
the windows are large, and both the 
foundry and buildings are provided 
with skylights of large area. The 
plans of the building were prepared 
under the supervision of the Westing- 
house Machine Company. The Security 
Investment Company, of Pittsburg, Pa., 
is the financial agent and general con- 
tractor for the entire works, and Messrs. 
James Stewart & Company, of St. Louis, 
Mo., and Pittsburg, Pa., are the managers 
of construction. The Real Estate Trust 
Company, of Pittsburg, Pa., has success- 
fully handled the sale of city lots adjoin- 
ing the new works. 


—*_>e—___-_— 


Fireproofing of Wood. 





At the recent convention of the Inter- 
national Association of Fire Engineers 
in New York city, the Hon. Perez M. 
Stewart, superintendent of buildings, 
New York city, made some interesting 
suggestions in regard to the testing of so- 
called fireproof wood for building pur- 
poses. 

There is much misapprehension in re- 
gard to fireproof wood and the method of 
testing. Whenever the word “fireproof” is 
used in this sense it should not convey the 
meaning that the wood is non-inflamma- 
ble, and simply means that the material 
is fire-resisting. In order that the build- 
ing commissions and the companies which 
are engaged in the treatment of wood to 
give it fire-resisting qualities may be put 
in a fair light an investigating committee 
has been established, composed of leading 
architects, builders, college professors 
and fire underwriters. This investigating 
committee has in view the establishing of 
a standard test for rating the value of a 
treatment which will give uniform re- 
sults. The kinds of wood that will prob- 
ably be tested are red oak, long-leaf yel- 
low pine, spruce, cherry, birch, cypress, 
mahogany, hard or soft maple and white 
or black ash. 

There are four companies engaged in a 
commercial way in the fireproofing of 
wood which have received the approval of 
the building department. The treatment 
of fireproofing wood in a general way is 
the same with each of the four companies. 
The chemicals used are ammonia chloride, 
ammonia phosphate, zine chloride, alum 
and similar salts. The proportions of the 
chemicals vary with the different com- 
panies, and generally this is a secret with 
them. In treating, lumber is piled on 
small cars and run into large iron or steel 
cylinders 50 by 150 feet long, which are 
hermetically sealed. In some processes 
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steam is first introduced into the cylinder 
and the wood thoroughly heated. Then a 
vacuum is produced and all possible moist- 
ure removed from the wood by this means. 
Some processes omit the steam and start 
with the vacuum, with the wood at its 
normal temperature. After removing all 
the moisture possible, the cylinders are 
filled with the fireproofing liquid or 
chemical solution, and held under hy- 
draulic pressure for a number of hours. 
When the wood is impregnated to a 
greater or less degree the liquid is drawn 
off and the wood kiln-dried for use. The 
length of time under pressure varies from 
a few hours to several days, depending 
upon the process and the variety of wood. 
Some companies use a very heavy pressure 
for a short time; others favor a lighter 
pressure and a longer time. 

The investigating committee proposes 
to make a series of tests between treated 
and untreated wood, involving ten dif- 
ferent tests. The strength tests will be 
held under the direction of Professor 
Bliss, of New York University, for the 
purpose of having investigated the rela- 
tive stiffness, brittleness and elasticity in 
treated and untreated wood. There will 
also be a compression test, indicating the 
absolute strength of treated and un- 
treated wood. In addition to this there 
will be an exposure and weathering test 
and chemical tests under the direction of 
Dr. McKenna, and the toxic effects of the 
products of decomposition are to be com- 
pared in wood treated by each process; 
also tests of hard and soft-wood samples 
under each process, each sample prepared 
for varnishing and then varnished with 
spirit varnish. 

The only test that is required by the 
department of buildings is simply a fire 
or ignition test. 

While the word “fireproof” is un- 
doubtedly a misnomer, there is after all 
something to be said in favor of the wood 
after the proper treatment. The wood 
does not smoke, and if it does, only to 
a very slight degree. It does not start a 
flame, and after the flame has been re- 
moved from the contact of the wood there 
is no perceptible glow, and if there be a 
perceptible glow it is only perceptible for 
a few seconds. So it would seem probable 
with the experiments which have been 
made that the danger through the starting 
of fire in a building trimmed with wood 
that has been treated is modified to a 
certain degree. 

There are also other materials—the basis 
of which are magnesia, cement and other 
non-combustible materials—which can be 
made into doors, trimmings, wainscoat- 
ings, and in fact everything used in the 
interior of a building, while the decora- 
tion of the building is not diminished at. 
all, or, if any, to a very slight extent. 
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Book Review. 


“The Electric Arc.” (Mrs.) Hertha Ayrton. 
D. Van Nostrand Company (Electrician 
Publishing Company, London). Cloth. 479 
pages. Size 8% by 514. 146 plates and 
diagrams. Price $5.00. 


This is an exhaustive work on the elec- 
tric are, limited, however, to the direct- 
current are. The alternating-current are 
is not discussed, though there are some 
data on the effects of superimposing a 
small alternating current on the funda- 
mental continuous current which lead to 
certain conclusions regarding stability of 
the resistance and_ potential difference 
that should be in a measure similar to the 
phenomena of the alternating-current 
are. 

The work is more physical than an en- 
gineering treatise, but there is much in- 
formation and data which are essential in 
practical arc-lamp work. 

The chapters—twelve in number—di- 
vide the work under the following heads: 
I—Appearance of the are. II—History 
of the are. II[I—Phenomena on “Strik- 
ing” the are and of sudden current varia- 
tions. IV—Curves for potential differ- 
ence and current with constant length of 
are and for potential difference and length 
of are with constant current. V—Area 
of crater and crater ratios; variation of 
potential difference with diameter of 
cored carbons; constant-current resistance 
constant —potential-difference 
curves. | VI—Equation for potential 
difference, current and length of are with 
solid carbons, and applications to results 
of earlier experiments. VII—The poten- 
tial difference between each carbon and 
the are and the fall of potential through 
the are. VIII—Relations between elec- 
tromotive force of generator, resistance in 
series with the are, potential difference, 
current and length of are with solid car- 
bons. IX—Power efficiency of the arc 
and the required resistance in series with 
it. X—Hissing arcs. XI—The light and 
luminous efficiency of the are. XII— 
The mechanism of the arc, its true re- 
sistance and back electromotive force 
reason for different effects of solid and 
cored carbons. There is also an appen- 
dix which contains some interesting re- 
marks on photometry and effective light. 

Much of the matter first appeared in 
the London Electrician, and is incorpo- 
rated in the work with such changes as 
were necessary to make it part of a con- 
secutive whole. Also, there is much that 
has been abstracted from other papers 
and writings. The copious references to 
these latter cover practically all the im- 
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portant writings on the arc and are a 
most valuable feature of the book. 

An important conclusion which is 
reached by the author is that the poten- 
tial difference across the arc is due mainly 
to its resistance and that the counter-elec- 
tromotive force is very much smaller 
than has hitherto been supposed. This 
resistance is due to the formation of a 
film or mist of carbon vapor across or 
through which the current must pass. 

The question of diameter of carbon 
and length of are for most efficient 
illumination is also fully discussed, and 
it is shown that short ares and small car- 
bons will give the greatest amount of 
light for a given quantity of energy. 

The numerous tables into which the 
records of observations and results are 
put, and the curves which are plotted 
therefrom, together with the concise sum- 
mary at the end of every chapter—except 
chapter II—in which a terse epitome of 
the contents of the chapter is given, all 
tend to enhance the value of the work. 
Altogether, it is a thorough, valuable and 
probably the most important contribution 
to the literature on the are that has ever 
been published, though, having been 
written in the atmosphere of Professor 
Ayrton, who was one of the earliest and 
most persistent investigators of the phe- 
nomena of the are, this is to be ex- 
pected. 

The femininity of the author does not 
manifest itself in any portion of the text, 
but unrestrainedly bursts forth in a full- 
page dedication to a French woman who 
is probably the Gallic equivalent for 
Susan B. Anthony, and which certainly 
detracts from the dignity of a technical 
work. 
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The Telephone Green Book for 1902 
is a complete directory of the independent 
companies in the states of Ohio, Indiana 
and Michigan, together with such state 
and company statistics as will be interest- 
ing to those concerned in the growth of 
the independent movement. This is sup- 
plemented by three special papers, setting 
forth the history and describing the in- 
dependent conditions of each state. These 
are contributed by J. B. Hoge, for Ohio; 
S. P. Sheerin, for Indiana, and J. B. 
Ware, for Michigan. The entire work is 
compiled and edited by H. H. Robinson, 
assistant general manager of the United 
States Telephone Company, Cleveland, 
Ohio, and is published by the Telephone 
Green Book Publishing Company, Cleve- 
land, Ohio. 
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A Wireless Electric Heating and 
Cooking System. 


There is, perhaps, no better illustration 
of the great flexibility of the electrie yp. 
rent for commercial and domestic pur. 
poses than its use after it has been trans. 
formed into heat. The numerous advan. 
tages of electrically equipped heating and 
cooking apparatus, such as the riddance 
of smoke and soot, no vitiation of the at. 
mosphere, instant heat at the exact place 
where it is wanted, no fuel or large ¢ook- 
img range, no labor in making or main: 
taining the fire, no waste of heat, perfect 
regulation of temperature, no danger from 
fires or explosions, cleanliness, ctc., have 
all been recognized by those interested in 
the introduction of electricity into home 
and workshop for a number of years, but 
well-grounded causes are responsible for 
the somewhat limited but nevertheless 





ELECTRICAL RADIATOR, 
growing use of electrically equipped cook- 
ing and heating apparatus. 

Primarily, the rate charged for current 
has been almost prohibitive, but it is being 
constantly reduced on account of the im- 
provements in general machinery, the e- 
tension of the central station system of 
distribution, the increase in the number of 
water power and isolated plants and be- 
cause central station managers are begin- 
ning to realize the fact that electric heat- 
ing apparatus are current consumers dur- 
ing those hours of the day when their sta- 
tion load is light. 

The householder also has become a 
customed and attached to things electric 
and is willing to supplant his gas stove 
by an electric stove or electrically 
heated pot, similarly to his willingness 
some years past to substitute the gas 
stove for the coal range. What he 
wants, however, before taking UP any 
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new invention that necessitates complete 
change of his domestic arrangements is 
the conviction that the work is worth 
doing—that the new appliances are better 
than the old ones in point of both effi- 


ciency and economy, that they are not 
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therein for the heating of the food. This 
may be illustrated by the fact that a pot 
in which water is boiling may be held in 
the palm of the hand showing that the 
heat does not escape, but is retained in 
the pot, the only place where it is wanted. 
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liable to get out of order, and that their 
action when in use is absolutely certain. 

In the “Prometheus” system no wires 
areused. ‘The heating device itself consists 


of a strip of mica on which a layer of 





REPLACING ‘‘ELEMENT” IN ELECTRICAL 
HEATING SysTEM. 


metal has been deposited, or more properly 
speaking, fired. This conducting strip is 


protected by another piece of mica, and 
the whole is enclosed in a metallic casing. 
This unit or “heating element” can be 


painted to any desired resistance. The 
paint is an alloy composed of non-oxidiz- 


able metals, ensuring the element’s life. 
The element may be either straight or cir- 
cular according to its usage, and may 
be inserted into or removed from a piece 


of apparatus with the greatest ease by an 
unskilled person in case of a break- 
down, an advantage heretofore denied by 
any other known method. 

As stated above, in the “Prometheus” 
system, the utensils themselves are 
“quipped with {ie heater, thus dispensing 
with a stove, which means not alone the 
purchase of one piece of apparatus, say, a 
pot or chafing-dish, instead of a pot or 
chafing-dish and stove on which to place 
It but the inefficiency of the latter device 
: obliterated and by actual tests it has 
“en shown that eighty-seven per cent of 
the heat sent into a utensil is utilized 


ELECTRICAL HEATING SysTEM. 


This in turn means not alone a saving of 
time, for the greater heat ensures quicker 
action, but if a gain of time is no object, 
less current is required to do the same 
work as that done by any other method in 
which a stove is used. The latter, as is 
well known, is a very inefficient piece of 
apparatus, which only transmits about 
thirty per cent of the heat generated in it 
to the food in the cooking utensils. The 
remainder of it escapes into the surround- 
ing atmosphere, goes up the chimney and 
heats up the stove itself and the air space 
between it and the utensils. The only 
efficient method of cooking then is to 
eliminate the stove and equip the utensils 
themselves with the heater, and it is this 
method which is employed in_ the 
“Prometheus” system. 

The system, which is almost revolution- 
ary, was first developed in Europe, and 
has been in exclusive and successful use 





a 
KrrcHeN EquipMENT FoR ELECTRICAL HEATING SysTEM. 


in Germany for seven years. In Austria, 
the well-known Siemens & Halske Com- 
pany has introduced the system, and in 
Switzerland, England and France it is 
extensively used for domestic and com- 
mercial purposes. In this country it is 
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now being introduced by the Prometheus 
Electric Company, 60 Reade street, New 
York, which has Americanized the appa- 
ratus and already created for these 
modern goods a considerable demand. 
It has received the endorsement of 
many eminent authorities and its cata- 
logue, which has just been issued, is a 
most artistic, valuable and interesting 
production, containing illustrations of 
some of the company’s productions, such 
as chafing-dishes, tea kettles, hot-water 
boilers, coffee machines, hot-water urns, 
plate-warmers, broilers, stoves, laundry 
irons, laundry machines, pleating ma- 
chines, curling irons, soldering irons, glue 
pots, street-car heaters, radiators, steril- 
izers, medical appliances, motor rheostats, 
controlling devices, theatre dimmers, etc. 

The use of the heating element gives 





Houpine Boring WATER IN ELECTRICAL 
HEATER IN PALM OF HAND. 
great flexibility to the system, and any ap- 
paratus where local heat is required can 
be easily and readily equipped. 


——_—_.@> 





The Otis Elevator Company has re- 
cently closed a contract with the Subway 
Construction Company for an escalator, 
or moving stairway, to be installed at the 
Manhattan street station of the new 
Rapid Transit road. At this point, the 
“subway” crosses the Manhattan Valley 
on a viaduct, the tracks being about forty 
feet above the level of the street. The 
escalator will carry passengers both up 
and down, the two tracks being arranged 
in the same vertical plane. The guar- 


anteed carrying capacity of the device is 
20,000 people per hour, 10,000 in each 
direction. A motor of thirty-five horse- 
power will be sufficient to operate the 
mechanism when working at its maximum 
capacity. 





CURRENT ELECTRICAL NeEws 





DOMESTIC AND EXPORT. 


TO HARNESS THE POTOMAC RIVER—A company has been 
organized to erect a turbine-wheel power plant on the Potomac 
River, near Washington, D. C. The object is to furnish electric 
power to Washington and adjoining localities. The plan of de- 
velopment involves a capitalization of $5,000,000, and the employ- 
ment within a month of 1,000 workmen. It is expected that within 
two years 25,090 horse-power will be ready for use. 


LARGE GLASGOW CONTRACT—A £500,000 contract has been 
placed by the Clyde Valley Electrical Company, of Glasgow, Scot- 
land, for the equipment of two generating stations to supply power 
for industrial purposes over an area of 755 square miles. The 
initial installations are to be of 6,000 horse-power each, and are to 
be completed in eighteen months. These will be the first of a series 
of great power stations to be built in the United Kingdom. 


ELECTRICITY AT FINLAND—Consul Cooke, in his report on 
the trade of the Grand Duchy of Finland for the year 1901, states 
that the town of Tammerfors is a striking and deeply interesting 
locality, having been practically founded by a Scotsman named 
Finlayson, who settled on its wild shores, and put to practical use 
its vast waterfalls some eighty years ago, when he strove to found 
the now immense mills which bear his name. These establishments 
employ about 4,000 work people, and the various mills are lighted 
entirely by electricity, derived from the waterfalls. There are 
about 5,000 lamps, and the machinery for the same is supplied by 
the Finnish Electric Light Company, which has its principal office 
at Helsingfors. Besides the Finlayson establishments, this com- 
pany has also provided the municipality of Tammerfors and the 
little town of St. Michael, together with the well-known Putilov 
works in Russia, with electric light, ete. 


TROLLEY AND LIGHTING DEAL—Interests identified with the 
Railways and Light Company of America, and also the control- 
ling owners in the North Augusta Electric and Improvement Com- 
pany, of Augusta, Ga., and the Augusta-Aiken Electric Railway 
Company, have consummated the purchase of a majority of the 
stock of the Augusta Railway and Electric Company, of Augusta, 
Ga., recently in Baltimore. The purchasers are: J. W. Midden-- 
dorf & Company, of Baltimore; John J. Williams & Sons, of Rich- 
mond; John Blair McAfee, of Philadelphia; Alfred S. Elliott, of 
Wilmington, Del., and James Hugh Jackson, of Augusta, Ga. The 
control of the company was bought from Messrs. Jarvis & Conklin 
and Colonel D. J. Dyer, of New York. Its capital stock is $1,000,000 
of bonds outstanding. The bonds are largely owned by Baltimore 
investors and financial institutions. It@gés understood that the 
purpose of the purchase is to consolidate the Augusta Railway and 
Electric Company with the Augusta-Aiken Electric Railway Com- 
pany. The latter is an interurban railroad which starts at 
Augusta, Ga., and runs to Aiken, S. C., a distance of twenty-four 
miles. It traverses eight cities and towns between the terminal 
points, and enters the heart of Augusta by a trackage arrange- 
ment with the Augusta Railway. 


PERSONAL MENTION. 


MR. FRANCIS M. PECK, second vice-president of the Twin 
City Telephone Company, St. Paul, Minn., has resigned this position, 
and will return to Chicago. 


MR. VICTOR C. GILPIN announces that hereafter he will be 
associated with the DeVeau Telephone Manufacturing Company, 
New York city, as sales manager. 


MR. R. D. LOVEJOY, superintendent of the Atmospheric 
Products Company’s plant at Niagara Falls, N. Y., is visiting New 
York on business of the company. 


MR. W. W. WHEATLEY, superintendent of the surface lines of 
the Brooklyn Rapid Transit system, has resigned; his assistant, 
Mr. W. B. Yearance, also resigning. 


MR. IVAR MOLTKE HANSEN, Charlottenburg, Germany, js 
visiting the United States to study the progress of, and probably 
become associated with, the electrochemical industries here, 


MR. W. W. SOUTHGATE, Nashville, Tenn., has been appointed 
engineer of the Tennessee Interurban Railway Company, which 
will build extensively in Tennessee, surveys now being in progress 


MR. J. N. KELLER, Boston, general manager of the New Eng. 
land Telephone Company, who has been a sufferer from rheuma- 
tism, is again at his office after an absence of several months and 
is gradually regaining his old-time strength. 


MR. AUGUSTUS B. SANDERS, who has been associated with 
the engineer’s department of the American Telephone and Tele. 
graph Company for the past eight years, has joined the sales de. 
partment of the Electric Storage Battery Company, of Philadelphia, 


MR. K. W. HEDGES, a member of the Lightning Research Com. 
mittee, has arrived in the United States, and will spend some 
time investigating the methods employed in the development of 
lightning arresters and protection against lightning in this country, 


MR. H. D. CHEEVER, manager of the Okonite Company, re. 
turned last week with his wife from a hunting expedition in the 
woods of Maine and is receiving the congratulations of his many 
electrical friends over the fact that both he and Mrs. Cheever each 
had the honor of bringing down a magnificent specimen of the 
moose family. 


MR. FRANK MACGOVERN, of the well-known New York house 
of Rossiter, MacGovern & Company, reached New York on the 
Campania on Saturday, October 4. Mr. MacGovern hastened his 
return in order to attend the convention of the American Street 
Railway Association which has been in session in Detroit during 
the present week. 


MR. W. C. WOODWARD, of the Narragansett Electric Lighting 
Company, Providence, was a New York visitor last week. His com- 
pany is one of the highly prosperous operating companies and is 
constantly adding to its equipment. Among recent additions isa 
large installation of storage batteries manufactured by the National 
Storage Battery Company, of Buffalo. 


MR. EDWIN R. WEEKS, consulting engineer, Kansas City, 
Mo., has taken into partnership Wm. R. Kendall and Walter M. New: 
kirk. The firm name will be Weeks, Kendall & Newkirk. Mr 
Weeks is well known in electrical circles and his two associates 
are both experienced in engineering work and are graduates of 
the Massachusetts Institute of Technology. 


LIEUTENANT-COLONEL H. A. YORKE, of the Royal Engineer 
Army Corps, England, has arrived in the United States for the pur 
pose of inspecting the electric railway systems here. Colonel Yorke 
will spend some time in the United States. He will visit many of 
the prominent installations, and will report extensively upon the 
methods employed for the prevention of leakage of current. 


MR. GEORGE W. BIRDSALL has been appointed consulting 
hydraulic engineer by the Commissioner of the Water Supply, Gas 
and Electricity of New York. The salary is $7,000 a year, under 
authority of a resolution adopted by the board of aldermen Septem- 
ber 13. Mr. Birdsall has been connected with the water department 
for thirty-two years, and has held the position of chief engineer 
for over twenty years. 


MR. NICHOLAS S. HILL, JR., a graduate of the Stevens Inst’ 
tute of Technology, will be appointed to fill the position of chiel 
engineer of the Water Department, New York city, resigned by 
Mr. George W. Birdsall. Mr. Hill has practised as a civil engineer 
in different parts of the country, and has given much attention v 
hydraulic engineering. He was electrical engineer for the electri¢ 
subway commission and also for the sewerage commission of Balti 
more, and for two years was chief engineer of the water agi 
ment of that city. He has also had charge of the construction ° 
waterworks for other municipalities and private companies. 
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ELECTRICAL SECURITIES. 

During the past week speculation has been marked by so many 

sational developments that it can be called one of the most 
KS orable of the year. The general condition has been one of 
yo downward fluctuations and almost equally rapid and excited 
rani. and prices aS compared toa week ago show general de- 
clines. This depression in the financial district is the more strik- 
ing, as it is about the only important portion of the country where 
undoubted prosperity is not in evidence, this condition being em- 
phatically shown by the trade reports of all important industries; 
and while declining security values in a period of industriai and 
commercial prosperity is by no means a stranger to this country’s 
past history, it gives courage and confidence to bullish operators 
and holders of securities in their contention that the present down- 
ward movement of prices can not but prove temporary. 

The week’s most important developments were the relief meas- 
ures afforded to the monetary situation by the Secretary of the 
Treasury, and the effort made by the President to bring about a re- 
sumption of anthracite coal mining. While the first has been 
eminently successful, nothing has yet come from the last named 
development. 

The one great thing accomplished by Secretary Shaw is that he 
has given decided elasticity to the national currency. In addition 
to the new precedents, the most imperative need is legislation re- 
pealing the statute limiting the retirement of national bank notes 
at the rate of $3,000,000 per month. 

In the face of all the talk in the financial district of the de- 
pressing effect to be expected by money tightness and the pro- 
tracted coal strike, the weekly reports and the statements of rail- 
road earnings continue to show unbounded and even increasing 
business, activity and prosperity. These last named factors in the 
end will determine the course of prices of securities, and should 
be regarded as the ones of real importance by investors. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 4. 


New York: Closing. 
Brooklyn Rapid: Praneit oie. cis 6 dc:0dece-0c00 64 
CONSOHOAIEE! (GORe a. cccccce ce cawcw des vercus 218 
Goneral WlGGtriGs..-.6csiccocntaces canes ows 185 
Kings County BIGCtriC.....ccccscccesececces 210 
Metropolitan HICVAtGG. 6.0.0 cc ccescke sees 135% 
Metropolitan Street Railway............ 139 
New York & New Jersey Telephone...... 160 
Westinghouse Manufacturing Co......... 217 


New York & New Jersey Telephone stock has been active during 
the week, selling ex-rights and dividends at 16314 to 163%. 

The Brooklyn Rapid Transit Company has announced that it 
will begin at once the work of constructing four more loons on the 
Manhattan side of the bridge, and thus relieve by so much the 
ctush at that end of the bridge night and morning. This announce- 
ment by the railroad company followed the rejection of the Poul- 
son plan and the approval by Commissioner Lindentha! of the plan 
of the railroad company to lay the extra tracks. It is announced 
that the work will be completed and the cars using the new tracks 
by Christmas. 


Joston 2 Closing. 
American Telephone and Telegraph....... 165 
maison. -Wieeeies 22... ceecde cows eeu veaces Ate 
Massachusetts Electric preferred.......... 95 
New England Telephone:............--+:: 140 
Western Telephone and Telegraph......... 100 


The annual meeting of the Edison Electric Illuminating Com- 
pany will be held October 14, at noon, at the office of the company, 
i State street. ; 

The stock of the Massachusetts Electric Companies was placed 
i the unlisted department of the Boston stock exchange during 
the Week, and immediately becamé a feature of the local trading. 
tis intimated that the Massachusetts Electric Companies will ulti- 
mately be included in the combination of all the gas, electric light, 
bower and railway interests. zp 
Philadelphia : 


Closing. 
Electric Company of America........... 9% 
Electric Storage Battery common........ 89 
Electric Storage Battery preferred....... 88 
Philadelphia Blectric..............00 e000 8% 
Mn. Tipe 5. aide ckkecadicnnsee's 48 


ELECTRICAL REVIEW 50% 


The United Gas Improvement Company has declared a quar- 
terly dividend of two per cent ($1 per share), payable October 15 
to stockholders of record at the close of business September 30. 

The local electrical securities were traded in extensively during 
the week, Union Traction going up as high as 48%. Philadelphia 
Rapid Transit, Philadelphia Electric and United Gas made slight de- 
clines. Electric Storage Battery went up three points. 

A representative of the Electric Company of America is quoted 
in the Wall Street Journal as saying: “The gross earnings for July 
and August have not only shown decided increases over the cor- 
responding months of last year, but the increases have been sub- 
stantial enough to warrant us in paying a dividend of sixty cents 
next year, instead of fifty cents this year. I do not, of course, say 
that this increase in dividend will be declared. The directors may 
have other reasons for not taking such action.” 


Chicago: Closing 
Chicazo Edison Light.: ..............¢s0. 192 
CHiCamG TOLOMNOMO. oo 6 so os sisin wb ecanee 169 
Metropolitan Elevated................200. 89 
National Carbon common................. 32 
National Carbon preferred................ 100 
Union Traction common. .........c0ccess< 18 
Union Traction preferred................. 51 


A special meeting of the stockholders of the Metropolitan 
Elevated has been called for November 5, for the purpose of enlarg- 
ing the object of the corporation so that it may build the new 


down-town terminal at Jackson Boulevard. 


TELEPHONE AND TELEGRAPH. 


AUSTIN, TEX.—The Fort Worth Telephone Company has been 
incorporated with a capital of $304,000. The directors are: Joseph 
L. Dunn, John M. Grane, William Drury, John B. Yeager, F. M. 
Kirby and J. Frank Nuss, of Wilkesbarre, Pa.; Martin Casey, Sid- 
ney L. Samuels and F. B. McElroy, of Fort Worth. 


TONAWANDA, N. Y.—The certificate of incorporation of the 
Niagara County Home Telephone Company, which was recently 
organized at Lockport, and to which was turned over the home 
system in chat city and the lines east and west, has been filed with 
the county clerk. ‘the capital of the company is $130,000. 


LANCASTER, PA.—-<Articles of incorporation of the Lancaster 
Telephone Company, formed with a capital of $10,000 to construct 
and operate telephone lines in this town, have been filed with the 
county clerk. The directors for the first year are as follows: Her- 
bert I. Sackett, George P. Zuibrick, Walter DeC. Moore, John G. 
Miller, Lewis Eaton, Jr., Charles W. Fuller and Herman B. Van 
Peyma. 


JUDGE DECIDES AGAINST TELEPHONE COMPANY—Judge 
Tuley, of Chicago, I1]., on Monday, October 6, gave the complainants 
in the suit of the Illinois Manufacturers’ Association permission 
to amend their petition for injunction so as to enable them to se- 
cure the return of the funds alleged to have been collected by the 
Chicago Telephone Company in excess of the franchise rate. The 
construction placed on his decision by attorneys for the complainants 
is that 5,000 or 6,000 telephone lessees may come into the suit and 
become parties to it, whether they are members of the Manufactur- 
ers’ Association or not. The decision of the court, it is estimated, will 
cost the Chicago Telephone Company more than $1,000,000, unless 
the Supreme Court reverses the judgment of Judge Tuley. All 
that remains for the complainants to do now is to prove up their 
claims. There were 337 lessees involved in the original suit, their 
claims being in the aggregate about $75,000, but all the druggists, 
liverymen and private citizens who paid $175 a year for their tele- 
phones may come in and become parties to the suit, Judge Tuley 
holding that all may be considered together. The question as to 
whether they can go back of five years, the time provided in the 
statute of limitation, remains to be argued. 


NEW INCORPORATIONS. 
CINCINNATI, OHIO—Carrollton, Louisville & Cincinnati Trac- 
tion Company. $300,000. 
CAMDEN, N. J.—Perfect Light Company. $500,000. Incor- 
porators: F. G. Hobson, Benjamin F. Perkins, Herbert E. Perkins. 


CROCKET, TEX.—Citizens’ Light Company. $10,000. Incor- 
porators: Dan McLean, Charles L. Edmiston and Jchn B. Smith. 
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ELECTRIC LIGHTING. 


CAPERTON, W. VA.—-The power-house of the Victoria Coal 
and Coke Company has been destroyed by fire, the loss amounting 
to $25,000. 


HARRISBURG, PA.—The Paxtang Electric Company has pur- 
chased a plot of ground at Lochiel, and will soon commence the 
erection of a plant to cost $500,000. 


ALBANY, N. Y.—There has been filed with the Secretary of 
State a certificate of the merger of the Queens Borough Gas and 
Electric Company with the Hempstead Gas and Electric Light Com- 
pany and the Queens Borough Electric Light and Power Company. 


ORANGE, MASS.—The Montague Electric Light and Power 
Comvany has been organized with the following officers: Isaac 
Chenery, president; T. F. Harrington, manager; F. O. Johnson, 
treasurer. The directors are: Isaac Chenery, E. L. Bartlett and 
T. F. Harrington. i 


SANTA BARBARA, CAL.—A franchise for an electric lighting 
and power system in Santa Barbara and Lompoc valleys, the towns 
of Santa Maria and Guadaloupe and intervening territory, has been 
granted by the board of supervisors to W. W. Barnes and other 
capitalists residing in Sonoma County. 


LOS ANGELES, CAL.—The California Coke and Gas Company 
has been incorporated to furnish heat and power to San Pedro, 
Redondo and San Monica. The company has a capital stock of 
$1,000,000, and the directors are as follows: Thaddeus Lowe, Caro- 
line W. Dobbins, T. S. C. Lowe and Lynn Helm. 


BURNS, ORE.—A company known as the Burns Electric Light 
and Power Company has been incorporated with a capital stock 
of $10,000, held by K. M. Horton, Chauncey Cummings, N. U. 
Carpenter and F. O. Jackson. They have bought the electric light 
plant, and will substitute steam for water power. 


FLORAL PARK, N. Y.—The Floral Park Electric Light and 
Power Company is about ready to begin operations, and is making 
arrangements with the Roslyn Electric Light and Power Company 
to furnish it with electricity. The officers of the company are as 
follows: President, Hon. John Lewis Childs; vice-president, Cap- 
tain John F. Klein; secretary and treasurer, Arthur H. Goldsmith. 


ST. LOUIS, MO.—The Belleville Electric Light and Gas Com- 
pany has been turned over to the purchasers, the consideration 
paid being $240,000. The board of directors is as follows: Edward 
Abend, Sr., Henry A. Kircher, George Gaus and L. D. Turner, 
Belleville; M. M. Stephens and W. S. Forman, East St. Louis, and 
H. M. Byllesby, Chicago. Edward Abend, Sr., was elected president 
and W. F. Kircher, secretary. 


CHARLOTTE, N. C.—The big plant that is being built at India 
Hook Shoals, on the Catawba River, is almost completed, and will 
be ready for the transmission of electricity by February 1, 1903. 
It is stated that 8,000 or more horse-power will be developed. Of 
this amount, 2,000 horse-power will be transmitted to Rock Hill 
for the use of cotton mills, and 800 to Fort Mill, for the same pur- 
pose. The total cost of the plant will amount to $500,000. 


SALT LAKE CITY, UTAH—It is reported that Senator W. A. 
Clark is buying all the available water in the Oquirrh range in 
Tooele County, with the object of furnishing electric light and 
power to the towns of Tooele, Stockton and Ophir. It is expected 
that the building of the power plant will begin at once. The plant 
of the Utah Light and Power Company will be removed at once 
to the banks of the Jordan. The plant will be completed and in 
running order within ninety days. 


ST. LOUIS, MO.—Excavations for a cofferdam which, it is said, 
will be the largest in the world, are being made on the site of the 
new power-house of the-Union Electric Light and Power Company 
at the foot of Biddle street. The plant itself will constitute one of 
the largest electric stations in existence, and will cost about 
$1,000,000. To put in the cofferdam, more than 30,000 yards of dirt 
have been scooped out of the river bank, and the Mississippi is now 
forty or fifty feet wider at that point, on a medium water line, 
than it was before. The purpose of the dam is to prevent a possible 
shifting of the stream in future years. 


ST. LOUIS, MO.—The Belleville Gas and Electric Light Com- 
pany, capitalized at $150,000, has been purchased for $240,000 by 


a number of men who, it is said, represent a Chicago ang Cincin. 
nati syndicate. Besides the $240,000 paid for the concern, the buy. 
ers have assumed obligations amounting to $60,000. The buyers 
were: M. M. Stephens, W. S. Forman and L. D. Turner, Jr, of East 
St. Louis; Turner & Holder, of Belleville; H. M. Byllesby ang WM 
Horner, of Chicago, and Rudolph Kleibolte & Company, of Cincin. 
nati. It is stated that the company is to be reorganized, the Plants 
enlarged, and an effort made to cheapen the service and Set more 
consumers. 


RECEIVERSHIP NOTE. 


A RECEIVER has been applied for by H. G. Ferguson for the 
United States Incandescent Lamp Company, of St. Louis, Mo. It is 
alleged that the assets of the concern are only $23,000, and its 
liabilities $35,000. 


AUTOMOBILE NOTE. 


A LONG AUTOMOBILE TOUR—Mr. Charles J. Glidden, Lowell, 
Mass., arrived in Paris recently, having driven a sixteen-horsge. 
power Napier autocar over 5,000 miles, one of the longest cop. 
tinuous tours recorded. The driving days numbered thirty-eight, 
The tour commenced in London. The car was transported across 
the Channel from Newhaven to Dieppe. The route covered gy. 
tended across Northern France to Metz, down the valleys of th: 
Saar and Moselle, up the Rhine to Bingen, through the Black For. 
est via Heidelberg and Baden Baden to Neuhausen and Constance 
to Bachs, across the Rhine to Austria, over the Arlberg Pass to Inns. 
bruck, the Brenner Pass to Verona, Venice, the Italian lakes, Aprica 
Pass and St. Gotthard Pass into Switzerland, the Brunig Pass, 
Mount Vaud, Col de la Vaucelle to Geneva, around Lake Geneva 
to Chamonix, over the Haute,-Basse and Maritime Alps to Monte 
Carlo, across Southern France and the Pyrenees to San Sebastian 
in Spain; thence north to Trouville and Paris, passing 1,700 cities 
and towns. The summary of miles driven is as follows: England, 
132; France, 2,700; Germany, 608; Austria, 250; Italy, 508; Switzer. 
land, 897; Spain, 30; total, 5,125. Mr. Glidden was accompanied 
1,000 miles by Dr. F. L. D. Rust, secretary of the Massachusetts 
Automobile Club, of Boston, 3,500 miles by Mrs. Glidden and Mrs. 
Waters, 4,000 miles by Mr. Dudley E. Waters, of Grand Rapids, 
Mich. Mr. Glidden drove the car the entire distance, which was 
kept in excellent order by his mechanician, Mr. Charles Thomas, 
of London. There were sixteen tire punctures, and to keep moving 
twelve tires were required, eight of which are in good condition 
to-day. Mr. Glidden reports excellent roads except about 200 mile 
in Germany and 300 miles in Southern France. 


OBITUARY NOTICES. 


MR. ADAM S. ROSENBERRY, engineer of the Cincinnati Edi 
son Electric Company, was killed by an electric shock on Monday 
morning, October 6. Mr. Rosenberry’s home was in New York city, 
where he leaves a widow and two sons. 


COLONEL HENRY A. PIERCE, treasurer and general manager 
of the Pawtucket Electric Company, died September 25 from 
appendicitis, in the sixty-sixth year of his age. Colonel Pierce was 
a prominent figure in the political and military life of Rhode 
Island, and from 1884 to 1894 was assistant secretary of the United 
States Senate. 


DR. JOHN BYRNE, who had for a long period been one of the 
most noted physicians of Brooklyn, died on October 1 at Mon- 
treaux, Switzerland. Dr. Byrne was greatly interested 12 
electrophysics, and his researches in this direction attracted the 
attention of the world’s greatest thinkers on many occasions. He 
spent many years of continued effort in devising a battery which 
would generate power by a simpler method than that ordinarily 
used. In 1876 the electrothermal battery he had invented was & 
hibited at the Centennial Exhibition in Philadelphia, and * 
tracted wide recognition. He was also the inventor of a number 
of surgical instruments, and was a prolific writer on several sub 
jects. Dr. Byrne was in his seventy-seventh year, having been bora 
in Ireland in 1825. He was graduated from the Edinburgh Medi 
cal University in 1846 with high honors, and came — 
1848. He settled in Brooklyn, and was one of the founders - 
Long Island College Hospital. He is survived by his wife and 


daughters. 
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ELECTRIC RAILWAYS. 


GRAND HAVEN, MICH.—The Grand Haven & Muskegon Rail- 
way Company has been granted a franchise to run its line through 
Grand Haven. 

LEHIGHTON, PA.—Work on the construction of the trolley 
ine connecting this town with Mauch Chunk has been completed, 
and the road is in operation. 

INDIANAPOLIS, IND.—Townsend, Reed & Company have pur- 
chased the Indianapolis, Shelbyville & Southeastern Traction line, 
the price paid being $750,000. 

SYRACUSE, N. Y.—The Syracuse Rapid Transit Company has 
filed a certificate stating its intention to extend its line from the 
village of Liverpool to a point oppcsite Long Branch. 

OTTAWA, ILL.—Work on the lines of the Illinois Valley Trac- 
tion Company is being pushed rapidly, in order to have the line 
in operation between Ladd, Spring Valley and La Salle before 
winter sets in. 

SOUTH AMBOY, N. J.—J. B. Snow, chief engineer of the Jersey 
Central Traction Company, has asked the South Amboy city council 
to appoint a time for a conference to discuss the terms on which 
a franchise will be granted the company. 


CHAMPAIGN, ILL.—The Danville, Urbana & Champaign Rail- 


way Company has petitioned the city council for a twenty-year 
franchise for a track on Walnut street, and also for permission to 
run interurban cars upon the tracks of the present street railway. 


ALEXANDRIA, IND.—J. P. McGeath has been granted a thirty- 
five-year franchise for an interurban line into this city, the line 
coming from Hartford City here, Alexandria to be a terminal. The 
company is to put up a $5,000 bond that it will have the line com- 
pleted by or before July 1, 1903. 


ONEIDA, N. Y.—The Oneida Railway Company has been granted 
permission to run its line through the town of Westmoreland. This 


isto be a part of the line that will connect Oneida and Utica. Under 
the terms of the franchise the company is to have at least five 
miles of road in operation by the beginning of 1904. 


MORGANTOWN, W. VA.—AIl the plans and specifications for 
the street car line have been completed, and it has been decided 
to expend $300,000 on the power plant and lines. Contracts will be 
let during the next few months for nine and one-half miles of 
track. None of it will be completed before next year. 


TRENTON, N. J.—It is reported on good authority that Edwin 
Gould and Samuel Thomas have purchased the North Jersey Street 
Railway Company, the Jersey City, Hoboken & Paterson Traction 
Company and the Central New Jersey Traction Company, and that 
the management of the three roads will be consolidated. 


AURORA, ILL.—The Rockford & Interurban Railway Company 
has been organized with a capital of $1,000,000. The purpose of 
this company is to unite the interests of the Rockford & Belvidere 
Railway Company, the Rockford Railway, Light and Power Com- 
pany, and the proposed Rockford and Freeport electric road. 


SHARON, PA.—The East End Street Railway Company has in- 
creased its capital to $200,000, and awarded the contract for build- 
ing the road from West Middlesex to Sharon to H. G. Hamilton, of 
Youngstown, and William McIntyre, of Sharon. Work has already 
been started. The same company will build a road to Greenville 
and Mercer. 

FRANKFORT, IND.—Chicago, Aurora, Kokomo, Frankfort, La 
Fayette and Logansport capitalists have effected a preliminary 
organization for the construction of two lines of electric railway, 
one from Kokomo to La Fayette via Frankfort, and the other from 


Frankfort to Logansport. The capitalization of the company is 
$2,000,000. 


ALBANY, N. Y.—An agreement of consolidation of the Auburn 
Railway Company with the Auburn Interurban Electric Railroad 
Company, to form the Auburn & Syracuse Electric Railroad Com- 
pany, has been filed with the Secretary of State. The company 


has 4 capital of $1,300,000. The principal office of the road will be 
in Syracuse, 


f SCOTTSBURG, IND.—A franchise has been granted to Joseph 
a of Seymour, and Mark Storen, of this village, to build a 
Taction line through the county, using the public roads. The line 
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is to run from Columbus to Sellersburg, by way of Scottsburg. The 
franchise is for thirty-five years, provided the building is begun 
within two years. 


ST. JOSEPH, MO.—It is said that a movement is on foot to 
connect this city and Omaha with an electric line. If the line is 
constructed, it will be necessary for the company to install a large 
number of plants between the two cities. The line will probably 
be run to Savannah and thence to Tarklo, and then follow the river 
through Iowa to Omaha. 


DOYLESTOWN, PA.—A charter has been granted by the state 
department to the Montgomery Traction Street Railway Company 
for an electric road to Limerick. The president of the new com- 
pany is J. H. Johnson, of Ambler. The directors are: John R. Ash, 
Philadelphia; L. S. Moore, Ambler; Henry B. Clay, Pottstown; 
Arthur G. Ash, Trappe. The proposed road is four miles long. 


TRENTON, N. J.—Henry C. Moore, F. W. Roebling, Jonathan 
H. Blackwell, Robert S. Woodruff, P. E. Hurley, Levi T. Hannum 
and F. W. Roebling, Jr., have secured a charter for the Trenton, 
Pennington & Hopewell Street Railway Company. The company 
has a capital of $250,000 and its purpose is to extend the tracks of 
the Trenton Street Railway into Pennington and Hopewell. The 
company’s charter is for 100 years. 


MADISON, WIS.—Articles of incorporation have been filed by 
the Madison & Northwestern Railway Company, which plans build- 
ing an electric railroad from Madison to Oshkosh and Fond du Lac, 
via Sun Prarie, Beaver Dam, Columbus and Waupun. The line will 
be 130 miles in length. The incorporators are said to be men re- 
siding along the proposed route. Henry Knox, of Chicago, is said 
to be back of the enterprise. 


PITTSBURG, PA.—The Pittsburg Railways Company has se- 
cured control of the franchises of the Pittsburg, Coraopolis & 
Monaca Street Railway, and will soon begin constructing the line. 
When this is done there will be a continuous trolley line from this 
city to Beaver Falls. The Pittsburg Railways Company also in- 
tends doubling its tracks from the head of Neville Island to 
Coraopolis, which it is estimated will cost about $120,000. 


BATAVIA, N. Y.—The Union Traction Company has been in- 
corporated with a capital of $600,000, to operate an electric road 
fifty miles in length from Batavia to the shore of Lake Ontario, 
near Olcott. The principal office of the company will be located at 
Medina, and the directors are: Isidor H. Gebelle, Fred L. Downs, 
Darius L. Fuller, Sam Lauder, of Medina; Joseph W. Holmes, 
Batavia; Frank A. Pixley, Alabama; Howard Hendrickson, Albany. 


ATLANTA, GA.—A company has been organized and plans put 
on foot for the establishment of a line running from Atlanta to 
Roswell, from Roswell to Marietta, and possibly to some points 
further on. Among those interested in the new company are: 
Thomas F. Stocks, F. M. Stocks, B. F. Curtis, T. J. Kelly, John T. 
Stocks, and several others. The capital stock of the company will 
be between $500,000 and $750,000, and it is stated that enough 
money is already on hand to carry through the project. 


SANTA FE, N. M.—A franchise for an electric street railway 
has been granted by the city council to Joseph E. Lacome. The 
franchise is for fifty years, but after twenty-five years the com- 
pany must pay five per cent of its gross receipts into the city 
treasury above all taxes and licenses it pays. Construction is to 
begin within six months, and a mile must be in operation within 
a year. A franchise was also granted to the Capital Light and 
Power Company, organized by Ohio people, to build power works 
on the Pecos River, and to wire power to Santa Fe, Las Vegas and 
Albuquerque for industrial enterprises. 


PHILADELPHIA, PA.—A charter has been granted to the 
Hazleton, Weatherly & Mauch Chunk Traction Company, with a 
capital of $100,000. The new company contemplates the construc- 
tion of a stretch of road fifteen miles in length from Philadelphia 
via Beaver Creek to Weatherly thence to Nesquehoning, where it 
will connect with the tracks of the Mauch Chunk Traction Com- 
pany. The president of the new company is Frank W. Larned, 
Wilkesbarre. Elmer Warner and Lawrence Tarleton, of Weatherly; 
J. M. Stauffer, of Beaver Meadow; F. W. Larned, J. K. Weitzen- 
korn, A. H. Bloom and Christian Walter, of Wilkesbarre, are di- 
rectors. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, IIll., an- 
nounces that it is having all it can do to keep abreast of the orders 
for incandescent lamps. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., has recently taken an agency for the new Nernst lamp. The 
company states that it is carrying a complete line of these in stock, 
and is prepared to ship promptly from St. Louis any size or voltage. 


JOHNSON & MORTON, Utica, N. Y., are prepared to furnish 
enameled, marbleized or plain slate panel boards or distributing 
boards. These will be furnished with or without linings and 
switches. A complete catalogue will be sent to any one interested 
upon application. 


THE EUREKA ELECTRIC COMPANY, Chicago, Il, is mailing 
to its friends a handsome colored folder, illustrating some of the 
Eureka company’s latest productions in natural colors. This is a 
novelty which is new in the telephone line and will be greatly ap- 
preciated by any one receiving this favor. 


THE NATIONAL ELECTRIC SUPPLY COMPANY, Washing- 
ton, D. C., is distributing four bulletins for August and September, 
describing, respectively, the Sumter ‘“bull’s-eye” express board, 
Sumterphones, intercommunicating telephones and telephone acces- 
sories. Either one or all of these bulletins may be had from the 
company. 


THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES has 
now ready its prospectus for the season 1902 and 1903. The 
schedule for this season is of the same high order as those with 
which the institute has been favored for a long period, and the 
opening lecture is awaited with great interest by all affiliated with 
this splendid organization. 


THE “TRADE PRESS,” issued quarterly by L. L. Cline, Hedges 
Building, Detroit, Mich., is devoted to advertising subjects, and is 
no doubt a very great help to the advertising writer and the pro- 
gressive publisher. Mr. Cline devotes himself especially to trade 
papers, and the appearance of this magazine reflects great credit 
in the style and arrangement which characterize the work. 


“THE FOUR-TRACK NEWS” for October contains a frontis- 
piece entitled “West Point,” and an illustrated article, “In the 
Shadow of Treason,” which brings vividly to mind the pathetic 
incidents of the Arnold-Andre affair. “Railroading in Rural 
Japan” is short and very readable, and a number of other items 
of pronounced interest are distributed between the covers of this 
little volume. 


THE CHAPMAN FUEL ECONOMIZING SYSTEM, Albany, 
N. Y., has been incorporated to manufacture an invention of John 
S. Chapman, to be used tor economizing in the use of fuel, arrest- 
ing smoke and increasing steam boiler capacity. The directors 
are: John S. Chapman, Isaac Legrange, James W. Bentley and 
B. A. Chapman, of Albany; John Pressley, M. Pressley and M. 
Waighill, of Rochester. 


A NEW JOURNAL FOR AMATEURS—The first number of the 
Model Electrical and Mechanical Engineer, a monthly journal of 
electricity and mechanics for the use of amateurs and students, 
will be issued October 25. Among others, it will contain the fol- 
lowing articles: ‘How to Make a Telephone,” “How to Make an 
Electric Telegraph,” and “The Design of a Two-Kilowatt Dynamo.” 
The paper will be published at Dover, N. J. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, has issued the tenth edition of its catalogue 
descriptive of DeVeau telephones and telephone apparatus. This 
book is carefully indexed, and the price lists and dimensions are 
very complete. The illustrations show designs of everything in the 
way of telephones and accessories, and will be very valuable to 
any one contemplating the purchase of apparatus of this descrip- 
tion. 


THE EDISON MANUFACTURING COMPANY, Orange, N. J., is 
meeting with a very much increased demand for the Edison pri- 
mary battery. This was formerly known as the Edison-Lalande 
battery, and is very popular for electric ignition for gas engines. 
An illustrated description of this battery and also a description of 
the Edison sparking coil, together with a number of testimonials 


from some of the largest gas and gasoline manufacturers jp the 
country, will be sent to any one interested upon application 


THE EUREKA ELECTRIC COLOR COMPANY, New York 
city, is calling attention to its coloring and frosting compounds 
for electric lamps. These compounds are claimed to dry quickly 
and will not peel, chip or blister. The colors are made from for. 
mulas requiring the best materials and most expert handling 
possible. A specialty of the company is the amber frosting fluid 
which softens the illumination of incandescent electric lamps, 

THE GOULDS MANUFACTURING COMPANY, Seneca Falls 
N. Y., has just issued a fine catalogue of its power pumps for every 
service. The work is copiously illustrated with half-tone engray- 
ings and each piece of apparatus is carefully indexed with its Dar- 
ticular specifications. A number of illustrations show the Triplex 
power pumps, direct-driven by electric motors. This catalogue js 
well worth sending for, and will be supplied by the company upon 
application. 


MR. G. M. GEST is introducing many ideas into subway con- 
struction. Among the more recent of his applications are the 
“Ideal” service box cover, the bell-mouthed, single-duct terminal, 
to be used for ending a single-duct run in a manhole or a multiple 
run of single ducts, and the adjustable conduit terminal frame. 
Information in regard to these will be supplied upon application 
to No. 277 Broadway, New York city, or Union Trust Building, 
Cincinnati, Ohio. 


SARGENT, CONANT & COMPANY, Boston, Mass., have recently 
completed the entire electrical equipment of Mr. Thomas W. Lay- 
son’s “Dreamwold,’ Egypt, Mass., including telephone and fire. 
alarm systems and arc and incandescent lamps throughout the 
estate, all wires being carried in underground ducts, making one 
of the largest and most complete electric plants in the country, 
The company has also secured a contract for an intercommunicat- 
ing telephone system for the Boston Athletic Association. 


MR. W. J. PHELPS, manager of the Phelps Company, writes 
in his characteristic vein: “Please get up (advertising) copy as 
suggested—I am too crowded for inspiration. We have just opened 
a Chicago office in the Monadnock Building in charge of J. Wiley 
Phelps, formerly superintendent of factories. Our new factory 
superintendent is F. L. Funsten. Our Pacific coast office, 227 Sutter 
street, San Francisco, is in charge of Joseph Thieren who is doing 
good work and selling more ‘Hylos’ per capita than any other terri- 
tory. .Those ‘setting sun’ people are not slow to discover good 
things like the ‘Hylo.’” 

THE STANDARD VITRIFIED CONDUIT COMPANY is busy 
supplying contracts for a number of very large municipal instal: 
lations. The company is supplying Messrs. Regan & Mulock with 
300,000 duct feet of multiple duct for the subway system of New- 
castle, Pa., and 200,000 duct feet of nine-hole duct is being supplied 
by this company to the United Railways Company, of Baltimore, 
Md., the contractor being E. Saxton, who built most of the rail- 
roads in the city of Washington. A short time ago B. S. Barnard, 
of the Standard Vitrified Conduit Company, the officials of the city 
and the contractors made a thorough tour of inspection of the 
municipal subways of Newcastle, Pa. 


THE STANDARD POLE AND TIE COMPANY, No. 44 Broad 
street, New York city, deals in poles, ties and cross-arms—nothing 
else. For about nine years the business was conducted on a small 
scale by Mr. A. D. French. On the death of Mr. French, in May, 
1900, the company was formed and the capital was greatly in 
creased. Maxton, N. C., was chosen as the most suitable new loca- 
tion, it being the centre of the best timber section of the state. Be- 
sides the round juniper poles it has manufactured and sold 
great quantities of octagonal pine poles. These are sawed from 
the best quality of long leaf yellow pine, dressed, painted, and the 
butts treated with one coat of dead oil of coal tar. It was decided 
to build and operate a large cross-arm mill of its own, and the 
best location for the mill found at Brooksville, Fla., in the very 
heart of the Florida heart pine belt. In connection with the cros 
arm mill it will operate a fully equipped sawmill, in which ™ 
will saw its octagonal and square poles together with stock for 
its crossarms. The cross-arm mill, which will be ready Janualy 
1, will have a capacity of two carloads of arms per day, and the 
timber will be of a quality to satisfy the most exacting. Samples 
of this Florida heart pine, as well as samples of the juniper, were 
on exhibition at the Annual Street Railway Convention. 





